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@oH/, OLIEHOUHBbIX CPE/ICTB TpeJHa3HaueH /s OlleHWBaHUsI C(POPMUPOBAHHOCTH
KOMITIeTeHL[UK MO0 AUCLUIUIMHE «CrnelyanbHble BUAbI JIEKTPOTEXHOIOT UM,

P83pa6OT‘-H/IKI MoanuncaHo undposoi

JOLIEHT Kadepbl 37IeKTPOCHA0KeHHST iBaH BanepbeBuy nonmnewo: Visan Banepbesiy
yLIyeB

¥ 9KCITyaTaluu 371eKTpoobopynosanus  byulyes [laTa: 2023.05.10 08:48:54

byuyes 1.B. +03'00'

YTBep)KJeH Ha 3aceflaHMM  KadeApbl  2/IeKTPOCHAOKeHWs W JKCIUTyaTaluu
3/1eKTpooOopyAoBaHus, TPOoTOKOM Ne9 oT «10» mast 2023 roja.

. MopnucaHo undposoi
Anekcen AHaATONbEBUY nopnmcbio: Anekcei
Bacunbkos AHaTtonbeBuny Bacnnbkos

3aBeyromuii Kabeapoil Backibkos A.A. [laTa: 2023.05.10 08:49:29 +03'00"

CornacoBaHo:
[IpencenaTens MeTOAMYECKONM KOMUCCUU 3/1EKTPOIHEPreTUUeCKOro (pakyabTeTa
rpoToKoj Ne5 oT «13» utonHs 2023 roga.

AﬂeKceM CepreeBI/N MoanuncaHo yndpoBoi NOAMUCHIO:

Anekcelr Cepreesuy A6nokoB
H6J'IOKOB [ata: 2023.06.13 14:58:30 +03'00'

A6m0koB A.C.




ITacnopT
(oHAa OLIEHOUYHBIX CPEACTB

Tabsura 1
dopmupyembie OneHOUHBIE Komi-
Mopynb AUCLUTITUHEI KOMIIeTeHI M1 Marepuasbl 1ECTBO
WJTM WX YaCTu Y CpeJiCTBa
Tema 1. CobecenoBaHue 11
OHepreTuyeckKue OCHOBbI TCk 42
3JIEKTPOTEXHOJIOT YU IIKoc-2. Criocobex 3JIP 11
Tema 2. OCYILIeCTBJIATh
OJIeKTPOTEPMUYECKOE U T/IaHUPOBaHUe U KOHTPOJIb CobecenoBaHue 19
sHeprocOeperatolee JlesITe/TbHOCTH T10 TCk 40
obopyioBaHue /ISl CeIbCKOTr0 TeXHUYECKOMY 3JIP 44
X035MCTBa 06C/TY)KMBaHUIO U PEMOHTY
Tema 3. obopyzoBaHust MOACTaHLH CoBece jopatie 18
[TpuMeHeHMe CUTBHBIX 5/IeKTPUYECKUX CeTel TCx 7
3/IeKTPUYECKHX T10JIeH. 3JIP 32
Y bTpa3ByKoOBasi TEXHOJIOTHS
1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJVUMBIE
JIJISI OEHKHY 3HAHUM, YMEHNUN U HABBIKOB JIESITEJIbHOCTU
B ITPOINECCE OCBOEHUSA JUCIIUII/IMHBI
Tabmuua 2 — dopmMupyeMble KOMIETeHLUU
Kopg u OueHouHbIe
Koj 1 HauMeHOBaHMe UHIMKAaTOpa AOCTH)KEeHUs] KOMIeTeHL[UH
HavMeHOBaHUe MaTepuaJbl
(4acTv KOMIeTeHL1H)
KOMIIeTeHI M1 Y CpeJiCTBa
Tewma 1. OHepreTuyeckre OCHOBBI JIEKTPOTEXHOJIOTUU
N-21koc-» Haxogut u aHaJII/I3I/IpyeE‘ HMH(OpPMaLIUIO /17151 pellieHust Cobeceno-
MOCTaBJIEHHOM 3a/lauu
BaHUe
N /-3nkoc-2 VIcrionb3yeT coBpeMeHHbIe MeTO/Ibl MOHTa)Ka, Hala Ky TeCTHDO-
MaIIIMH U YCTaHOBOK, MO/ieP>KaHUs peXXUMOB PabOThI BaHI/Ipe
3JIeKTPUPULIMPOBAHHBIX U aBTOMATHU3UPOBAHHBIX TEXHOJIOTHUUYECKHUX
ITKoc-2. Cniocobex PUGHLHP P 3aiura JIP

OCYIL[eCTBJIATh
TIJIaHMPOBaHUe U
KOHTPOJTb
JeSITe/TbHOCTH T10
TEeXHUUECKOMY
00CTy)KMBaHUIO U
PEMOHTY
obopyioBaHus
MOACTaHLUN
3JIEKTPUUYECKUX
ceTel

rnponeccoB

Tema 2. DyieKTpoTepMHUUeCKOe U 3Heprocheperatoriee 060pyj0BaHIe

AJ1d CeJIbCKOT'O X035HCTBa

N -21koc2 HaxouT v aHamm3upyeT UHQOPMALUIO /1Sl PeLleHust

. Cobeceno-
I10CTaB/IeHHOM 3a/jauu
BaHUe
N -3rKoc-2 VIcmionb3yeT coBpeMeHHble MeTO/bl MOHTasKa, HalaJK1 TecTno
MallIMH U YCTaHOBOK, MO//IePKaHUST PE)KUMOB PabOThI BaHI/Ipe
3/1eKTPU(ULIMPOBAHHBIX ¥ aBTOMATU3UPOBAaHHBIX TEXHOJIOTMYECKUX 3arra JIP
TIIPOLIECCOB B
Tema 3. IIpMeHeHMe CUBHBIX 3/IEKTPUYECKUX T10J1eH.
Y 1bTpa3ByKOBasi TEXHOJIOTHsI
N -21koc2 HaxouT U aHamm3upyeT UHQOPMALUIO /1S peLleHust Cobeceno
TOCTaB/IEHHOM 3a7jauut A
BaHUe
N -3rKoc-2 VIcmionb3yeT coBpeMeHHble MeTO/bl MOHTasKa, HalaJK1 TecTno
MalIlIMH U YCTaHOBOK, MO//IePKaHUST PE)KUMOB PabOThI BaHI/Ipe
3/1eKTPU(ULIMPOBAHHBIX ¥ aBTOMaTH3UPOBAHHbBIX TEXHOIOTMYEeCKUX
3arura JIP

rmponeccoB




O1eHoOYHBbIe MaTepHaJibl M CPe/ICTBA /ISl MPOBEPKHU
chopMHPOBAaHHOCTH KOMIETeHLIUH

Tema 1 «SHEPI‘ETI/I‘-IECKI/IE OCHOBBI 3JIEKTPOTE€XHO/IOT'UH»

BOHPOCLI AJIA COﬁECQ]I[OBaHI/IH:

—

TPOU3BO/CTRBE.
Oco6eHHOCTH UCIT0/Ib30BaHHs 3IeKTPUUECKON SHEPryH B CeIbCKOM XO3SIMCTBe.
XapaKTeprUCTUKH 371eKTPOMarHMTHOTO MOJIs1 KAK HOCUTE/A SHePrHyu.

B3aumMogeticTBre 6MOOrMUeCKUX 00BEKTOB U 3/IEKTPOMArHUTHOIO TIOJISI.
BekTop [loliHTHHra U ero onpeieneHue.

Cnoco0Onbl 3JIGKTDUUYECKOI'O Harpesd.

LoOoNUhWN

repejaTOUHbIN KO3((DULIMEHT.
10. TertoBo#i pacuer 37IeKTPOTEPMUUECKUX YCTAaHOBOK.
11.5nekrprueckuii pacueT HarpeBaTesiel COMPOTUB/IEHHUS 110 paboueMy TOKY.

Komnblomepnoe mecmupoeaHue (TCk):

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema
OC00eHHOCTH Ce/IbCKOX03AiCTBeHHOT0 MPOM3BO/CTBA:
BbICOKasi KOHLIEHTpaLusi moTpebuTenei
+paccpej0TOYeHHOCTh MOTpebuTenei
MaJible TPAaHCIIOPTHBIE PacxXo/ibl Ha JOCTAaBKYy TOIUIMBA
PaBHOMEPHOCTb Harpy3Ku

OTK/1I0HeHHe TEMIIEPATYPLI OT ONTHMA/ILHON B KOPOBHMKE CHH)XdEeT NPOAYKTHUBHOCTD Ha:
+10%

25%

He BJIMSAET Ha ITPOAYKTHBHOCTb

30%

ABTOMAaTH3aLMA TEXHOJIOTMUYECKUX MPOLIeCCOB MM03B0J/IsIeT COKPATUTh NOTEPH TeIIOThI Ha:
He BJIVsieT Ha [I0TepU TeIrvIoThbl

+20...25%

40..50%

5...10%

Hcnoib30BaHye 3/1eKTPUYECKOH S3HEePrUHU B Ce/IbCKOM X03SHCTBe M03B0JIsAeT:
YBEeJIUUUTh 3arpsi3HeHNe OKpY KaroLeil Cpesibl

TPYZO0yCTPOUTH O0JIbIliee KOIMYeCTBO Hace/l1eHUsl

+COKpaTUTb TIPO/IO/DKUTETBHOCTE pabouero JHs U BLICBOOOAUTH TPY/I0BbIE PECYPCHI
YMEHBILUTb Ha/Ie)KHOCTh CUCTEMBI TETJIOCHA0KeHUsT

BekTop IloMHTHHra — 3TO:
BEKTOpPHOe IIpOou3Be/ieHre BeKTOpa CUJ/Ibl Ha BeKTOP HAaIPSPKeHHOCTH 3JIeKTPHUUYeCKOro I0J1s

CocrosiHue HPO6JI€MLI HCII0J/Ib30BdHUA  3JIEKTPDOTEXHOJ/IOTMKU B CeJIbCKOXO035IMCTBEHHOM

HOFIIOH.[EHI/IE U TMpeBpdllleHre SHEePruur 3JIEKTPOMarHUTHOI'O I10JI B BeIIeCTBEHHLIX CpeAdX.

KJ'IaCCI/IQ)I/IKaL[I/IH 3JIEKTPOTEPMUUECKHX YCTAdHOBOK, 3d/1da4M U COJePKaHHE UX ITPOCKTUPOBAHHA.

BHeKTpOTepMI/I‘—IECKI/Ie YCTaHOBKH KdK 00BLeKThI dBTOMATH3allUH. ITocTostHHAs BpEMEHU HarpeBa,

+ BEKTOPHOE IIpOM3BeleHNE BEKTOPA HAIIPSDKEHHOCTU 3/IEKTPUUYECKOIO I10/1s1 Ha BEKTOP HallpsDKEHHOCTU

MarHUTHOTO TI0JIST
BEKTOPHOE TTPOM3Be/IeHHe BeKTOPA HAIPsDKEHHOCTH MarHUTHOTO T0JIst Ha cumy JIopeHiia
BEKTOPHOe Mpou3Be/ieHre cuiibl JIopeHIia Ha cuty AMriepa

4



TemmnepaTypa NpoBo/HHKA MPU NPOXO0XK/AEHNHU 3/IEKTPUYECKOr0 TOKa MOBBIIIAeTCsA 3a CUET:
+B3auMOZeHCTBUSI CBOOO/IHBIX 3apsiIoB C HEHTPaJbHBIMU aTOMaMH M MOJIEKYJIaMH

TMOBBILLIEHUS TEMITepaTyphbl

yMeHblIlIeHHsI KHHeTUYeCKOW 3HepPruy aTOMOB U MOJIEKY /T

yMeHbIlIeHHsI CKOPOCTH JIBUKEHUSI aTOMOB M MOJIEKYJT

38,[[8‘-18 MPOEKTUPOBAHHUA IJIEKTPOTEPMHUUYECKHUX YCTAHOBOK:
+yMeHbIIUThL [pUBeAeHHbIe 3aTPAaThbl HA IIPOU3BO/ACTBO IIPOAYKLIMU
YBE/IMUUTL IIpUBEAEHHLBIE 3aTPAThI Hd IMMTPOXU3BOACTBO IIPOAYKLIUH
YBE€/IMUUTL 3aTPAThl SHEPTIUU

YBE€/IMUUTL 3aTPAThI TPydd

KocBeHHBIN HarpeB CONPOTHB/IEHHEM — 3TO:
+HarpeB BO/bl B 3/IeKTPUYECKOM YalHUKe

HarpeB BO/bl B 3/IEKTPO/JHOM BOZIOHarpeBaresie
3/IeKTPOKOHTAKTHBIM HarpeB CTa/IbHOU 3arOTOBKU
Harpes Cyrna B MUKPOBOJIHOBOM I1eUn

HaFPEB B MepeMEeHHOM MAIrHUTHOM I10J/1€ — 3TO:
Harpes CyIla B MI/IKPOBOJ’IHOBOﬁ rneun

+HarpeB CTa/IbHOM 3ar0TOBKU B HUHAYKTOpe
Harpes BOAbI B 3JIEGKTPOAHOM BOJOHAI'DEBaTe/Ie
BHEKTPOKOHTaKTHbIﬁ Harpes CTa/TbHOM 3arO0TOBKU

HaFPEB B MeEPEMEHHOM J3J/IEKTPUUYECKOM I10/1€ — 3TO:
+HarpeB CyIla B MI/IKPOBOJIHOBOﬁ rneun

Harpes CTa/IbHOM 3arOTOBKU B HUHAYKTOpe

Harpes BOAbI B 3JIEKTPOAHOM BOJOHAI'DEBaTe/Ie
BHEKTPOKOHTaKTHbIﬁ Harpes CTa/IbHOM 3arO0TOBKU

D/IeKTPOTEeXHOJ/I0THA — 00/1aCTh HAYKH U TeXHUKH, H3yUYaromias:
[Tpuembl MpeoOpa3oBaHusl 3/IEKTPUUECKOUN IHEPTUU

CriocobsI 1peobpa3oBaHus 31€KTPUUECKON IHeprun

CpezcTBa BBITIOTHEHUS TIPOU3BO/ICTBEHHBIX MTPOLIECCOB

+Bce mpebIAylvie BapUaHTLI OTBETOB

Y neibHOe 3/1eKTpHUecKoe CONPOTUB/IeHNE BOAbI YMEHbILAeTCs C POCTOM TeMIlepaTyphl U
yMeHbIINWI0Ch B 1,2 pa3a. Bonipoc. Bo cK0/1bK0 pa3 cucreMa aBTOMaTH4eCKOro pery/iMpoBaHus
3/IEKTPO/JHOT'0 BOAOHArpeBaTe/is M3MEHUT HanpshKeHHe Ha 3/IeKTPo/iax BoJoHarpeBaTesis
MOCTOSIHHO#M MOIIHOCTH, MOTPed/isseMoi U3 ceTH?

YBemuuur B 1,2 pa3a

YMenbur B 1,2 pasa

Yeeauunt B /1,2 pasa
+¥Ymenpumt B /1,2 pasa

Kak M3MeHUTCs JHeprusi, noTped/isieMas U3 CeTH B eJHHUIy BDEMEHH TPeMsl 0JUHAKOBBIMH
Tpy04aThIMH 3/1eKTpoHarpeBarenavu (TOHavu), BK/IIOUeHHBIMH MEePBOHAYA/IBHO 10 CXeMe
«TpPeyrojibHUKa» MPHU UX NepeK/JTHYeHNH B «3Be3y»?

YBenuuntcs B V2 pasa

OcTtaHeTcst HEM3MEHHOM

YMeHbIIUTCSA B V3 pa3a
+ YMmeHbLIUTCA B 3 pasa



OcHoBHa# 3ajjaya 3/IeKTPUYECKOr0 pacueTa HarpeBaTe/IbHOI0 3/IeMeHTa:

Ornpeie/TUTh 3/1eKTPUUECKYIO MOIIHOCTB, TTOTPe0/IsieMyt0 U3 CeTU
Ornipezie/iiTh TepMHUUYECKOEe COTIPOTHB/IEHHE TeTJIONPOBOAHOCTU U KO3(D(PULIMEHT TeII00TAaun
+ Paccunrtarh reoMeTpruecKre pa3mMepbl HarpeBaTeabHOro 3/1eMeHTa
PaccuurTaTrh TeMriepaTypbl pa3/IMUHbIX YacTel HarpeBaTesst

IITecTh 0AMHAKOBBIX TPYOUATHIX Y/IeKTpoHarpesaresei (TOHoB) coegnHeHbI CHMMETPUYHO B
10C/Ie/[0BaTe/IbHYIO 3Be3/ly 0e3 Hy/IeBOoro nmpoBoja. Y Ka)KuTe H3MeHeHHe Be/THUNHbI JHePruHy,
NMoTped/isieMoi U3 CeTH B eJMHULY BpeMeHH, ec/id ouH u3 TOHoB neperopwur.

MorHOoCTb, TIoTpebsieMast U3 CeTH, PU UCUe3HOBEHWH HaTPsDKeHUsT OHOH u3 (a3 B «3Be3ae» 6e3
HYJIEBOT'O TIPOBO/IA HEe U3MEHUTCS

OHeprus, oTpebsisieMasi U3 CeTH B eJUHULY BpeMeHH, YMeHbILIUTCS B V2 pasa
Mo1HOCTb yMeHBIINUTCS B 3 pasa
+ MorHocTb, noTpebsisieMasi U3 CeTH, YMEHBIIUTCS B 2 pa3a

KakoB xapakKTep mepexo/{HOro npoijecca u3MeHeHUs1 TeMIlepaTypbl BO BpeMeHHU NPH Harpese
o0beKTa /1A HAea/IM3MPOBAHHOrO0 C/TyYas (Te/I0 0/JHOPO/JHOE C MOCTOSTHHO y/Ae/TbHON
TEI/I0eMKOCTBI0 U 0eCKOHEeYHOH Temn/IonpoBOJHOCTHIO U IP.) MPH OTCYTCTBHH MOTEPbh MacChl HIH
NMOTePb SHEePrHHU B OKPY)XAKIIYI0 CPeAy B Mpoiecce HarpeBa, MpH MOCTOAHHOM 3HAUeHUH
JHePruy B eJUHUI]y BPeMeHH, MOABOJUMON K 00BeKTY /I/isi ©3MEHEHHS ero TeIIoCoAep)KaHus, U
NPH HyJ/IeBbIX HA4Ya/IbHbIX YC/I0BUSX?

TemniepaTypa o6beKTa 10 5KCIIOHEHTe BO3pacTaeT

Temneparypa Bo3pacTaer 110 rapabose

+ Temneparypa pacreT 10 JIMHEHHOMY 3aKOHY

CHayara TemriepaTypa pacTeT I10 rlapaboJie, a 3aTeM I10 SKCIIOHeHTe []0 YCTaHOBUBLIEr0Cs 3HaueHHUs

IITecTh 0AMHAKOBBIX TPYOUAaThIX Y1eKTpoHarpesaresei (TOHoB) coeguHeHbI B ABOIHOM
TpeyroyibHUK. Onpe/e/inTe H3MeHeHHe IHepruM, NoTped/iAeMol B eAMHULYY BpeMeHHU U3 CeTH NPH
HCYe3HOBEHMH HaMnpsDKeHUusa ofHOoH u3 (das.

OHeprusi B MHULYY BpeMeHH, TToTpeb/isieMasi U3 CeTh He U3MEeHUTCS

OHeprusi B eIMHULY BpeMeHH, TIoTpeb/isieMasi U3 CeTH, MPU UCUe3HOBEHUY HaIpsDKeHHUsT OHOW U3 Tpex

¢a3 Bo3pactaeTr B V3 paza

3Hepr1/151 B € JUHULY BDEMEHU, HOTPEGHHEMBH N3 CETHU YMEHBIINUTCA B V 2 pasa
+ SHEPFI/IH, HOTPEGJ’IHEM&H M3 CeTHU B €JUHULY BDEME€HHU, YMEHBIIUTCA B 2 pasa

YKaKuTe XapakTepHYH 0C00eHHOCTh HH()PAKPaCHOT0 HarpeBa 1Mo CPaBHEHHI0 C KOHBEKTHBHBIM
HarpeBoM.

3aKOHBI TeryIoBOro usnydenus ten [1nanka u Buna ne)xaT B 0CHOBe MH(PpaKpacHOrO Harpeea, a
3aKOHBI TeryioBoro u3nyuvenus ten Credana-bonblimana v Kupxroga — B 0CHOBe HarpeBa U3ny4eHUeM
+ CrieKTp M3/yueHus ICTOYHUKOB MH(PaKpaCHOr0 HarpeBa COOTBETCTBYET ONTUUECKUM
XapaKTepHUCTUKaM HarpeBaeMbIX Tesl B MH(PaKpacHOU 00J1acTH, UK APYTUMH CJIOBaMU, U3/TyUyaTe/IbHbIe
XapaKTepUCTUKY H3J1y4yaTesss COOTBeTCTBYIOT I10IJIOLaTe/IbHbIM XapakKTepUCTUKaM HarpeBaeMbIX TeJl
VIHTeHCMBHOCTH HarpeBa M3/lyueHUeM Ha MOPSI0K Bblllle MTHTEHCUBHOCTH MH(PaKpacHOr0 Harpesa,
ocobenHo npyu Beicokux (1200 °C u BhILIe) TemmepaTypax U3/ydare/is

1151 HarpeBa UMCTOrO BO3/lyXa MOKHO IIPUMEHUTh UH(paKpacHbI HarpeB, a He HarpeB H3/lyueHueM

Hau00/1b6111y10 TEIVI0EMKOCTh HMEIOT BelljecTBa:
+ BOZIA

Mecok

Keme3o

Meb



Ko/mmuecTBO TensioThbl, Bhljie/IsA0Leecs NPU NPOX0)KAeHHH 3/IeKTPHUUYECKOro TOKa, ompe/je/isaercs
110 3aKOHY:

®dapages-Makcsesia

Kysona

+/xoyng-Jlena

boii ng-Mapuorra

O/IeKTPOo/JHbII HarpeB MPUMEeHETCs /ISl HarpeBa:
TpaHCc(hOpPMaTOPHOT0 Macsia

+ BOZBI

CTa/IbHBIX 3ar0TOBOK

3epHa

ITporecc mepeHoca TeMI0THI TeKYIel XUAKOCTHIO HIU Fa30M U3 00/1aCTH C OAHOW TeMIepaTypou
B 00/1aCTh C /Ipyroi TemMneparypou — 3To:

+ KOHBEKLIUA

Teriorepeaayda

HU3/IydyeHue

JJaMHUHapHOe JBIDKeHNe

ITocTosiHHasA BpeMeHM HarpeBa — 3TO:

+ OTHOILIEHHe TeIJI0eMKOCTH Tefla K ero TernjaooT/Aarolell criocobHOCTH
BpeMs1 HarpeBa Tena

OTHOILIEHHEe TeMIlepaTyphbl Tejla K MoJBeJeHHON MOLHOCTH

BpeMs1 JTaMUHapHOT0 JBVKEHUS rasa

[Ipsimoii HarpeB CONMPOTHB/IEHHEM — 3TO:
+3/71eKTPO/IHbIN HarpeB BOAbI

HarpeB BOZIbl B MUKPOBOJTHOBOW Meuu
Harpes BO/pbI C rnomorso TOH

HarpeB CTa/lbHOW 3arOTOBKU B UHAYKTOpE

KoHTakTHasi CBapKa 0CHOBAaHA Ha MCIO/Ib30BaHUM:
+ IpsIMOro Harpepa

KOCBEHHOT'0 HarpeBa

3JIEKTPO/IyTOBOI'0 HarpeBa

JIV3/IeKTPUUeCKOro HarpeBa

Harper BojbI B 3/IeKTPUYECKOM YailHMKe 0CHOBAH Ha MCI0/Ib30BaHUM:
TIPSIMOT0 HarpeBa

+ KOCBEHHOI'0 HarpeBa

3JIeKTPO/IyTOBOI'0 HarpeBa

JTU2JIEKTPUUECKOT0 HarpeBa

Hawun6os1ee mpuemMsieMble CIIOCOOBI 3IeKTPUUYECKOT'0 HarpeBa /i/isi 0/J0rpeBa NouBbI B MapHUKAX U
3MMHHUX Tel/IuLax:

KocBeHHbII1 HarpeB CONMpOTUB/IEHNEM

+In3/1eKTpUUeCcKr HarpeB

Harpes n3nyuenvem

BbICOKOUACTOTHBIN I1/1a3MEHHBIN 371eKTPOHAarpeB



Jnst co3panus Heo0X0JUMBIX I/l PAaCTeHHI, )KMBOTHBIX M MITHI[bI TEMIIEPAaTyPHbIX PE)KMMOB Ha
JKHBOTHOBO/JUeCKHX (hepMax, B OBOIEXPAaHH/IHINAX, TEIUIMI[AX, NTHIe¢abpHUKax UCI0/Ib3yeTCs B
HacTosAIIee BpeMs 3IeKTPOTEPMHUECKOe 000py/i0BaHHe:

TpanchopmaTopHble (MHAYKLIMOHHbIE) BOJAOHArpeBaTe/Id MPOMBILLIEHHOM YaCTOThI
BricokouacTOTHBIE MTacTepu3aTOPhI; TOIYIIPOBOJHUKOBLIE TEPMO3/IeKTPUYeCKHe KOHAULMOHEPDI
+2J1eKTpoKaiopu(epHbie yCTaHOBKU

TenoBbie HaCOChI

MeTo/ibI 3Heprocoepe;KeHHs U3 NMepeuncIeHHbIX HIDKe METO/I0B SHeprocoepe)xeHusl B
3/IeKTPOTEXHO/IOTMH, OTHOCAIMECS K CIelHa/IbHBIM:

Co3/aH1e PUHLIMIIMABHO HOBBIX U TIPUMEHEeHUe CYL[eCTBYIOLIUX 3Heprocbeperarommx
CeJIbCKOXO035IMCTBEHHBIX 3/IeKTPOTEXHO/IOTMI

ABTOMaTH3aLys 1eKTPOTEXHUYECKUX YCTAHOBOK B CEJILCKOM XO3SCTBE

Opranu3sanys paljMoOHaabHOIO UCTI0/Ib30BaHuUs M yueTa 371eKTPO3HEePTUU NPy MOMOLLA
KBa/TM(UIIMPOBAHHBIX 3KCIUTyaTal[MOHHBIX CTY>KO

+IlpumeHeHre Ha ¢epme u nTHLedabpUke TIPM  LEHTPAIM30BaHHOM  TeTIOCHAOXKeHUU
KOMOMHMPOBAaHHOrO0 00OTrpeBa IMyTeM IPUMEHEHHsl yYCTaHOBOK MeCTHOro oborpeBa (MH(paKpacHbIH
obsiyuaTesib, 06orpeBaembiii 10/, 3/1eKTPONaHeb U JIp.) AJIst IOPOCST U LbITUISAT

I'paduk moTped1eHNs I/IEKTPOIHEPTUH U rOPsYel BO/bI, MMEIOIUH HANXY/[IIHE TeXHUKO-
KOHOMHYECKHe I0Ka3aTe/Iu:

DJIeKTPOBO/IOHArpeBaTe/id U OTOMUTe/TbHbIE YCTaHOBKM aBTOMAaTUUYeCKH paboTaroT B TIOJTHOCTBIO
aKKYMYJISIIUOHHOM pe)kKFMe B HOUHbIEe Yachl «TIpoBaJia» rpaduka 3MeKTpHUecKuX Harpy3ok, a ropsiayto
BOJy pa3buparoT 1o Mepe Ha[OOHOCTH B OCTa/IbHOE BPeMsi CYyTOK

DJIeKTPOBO/IOHArpeBaTe/id ¥ OTOINUTe/TbHbIE YCTaHOBKM aBTOMaTU4YeCKH paboTaroT B YaCTHUHO-
aKKyMYJISILIMOHHOM PeXXHMe, KOTJa CyTOYHOe KOJIMUeCTBO BO/bI HarpeBaloT B HOUHbIE U B THEBHbIE
Yyachl MUHUMAJTbHOM 3arpy3KH /IeKTpOCeTei

DJIeKTPOBO/IOHArpeBaTe/id U OTOTUTe/TbHbIE YCTaHOBKH BKJIOYAIOT 110 Mepe HeoOX0AUMOCTH TI0
cBoOoHOMY rpaduKy

+ DJIeKTpOBOZOHArpeBaTeIM U OTOMHUTE/IbHbIE YCTAaHOBKU BKJIFOYAIOT B pabOTy B Yachl MaKCHMaJTbHOM
3arpy3Ku 3/1eKTPUUeCKUX ceTei

HPI/I Harpese BO,Z[OHpOBO,Z[HOﬁ BO/bI €€ YAE€/IbHO€ 3JIEKTPUYECKO0€ COITPOTHUB/IEHHUE:

He U3MeHAeTCAd 10 MOMEHTd MHTEHCHMBHOI'O Hap006pa30BaHI/IH

YBE/IMUMBAETCA

CHauana YBE/IMUMBAETCH, d 3dT€EM YMEHbIIAETCA B 3dBUCMMOCTH OT TOT'O, KaKKWe COJIU NN IIpUMeCH
PaCTBOPEHELI B BOJE U B KAKOM KOJ/IMUYECTBE

+yMeHbIIaeTCs

Hamubo,1ee npuemMieMsbIM /i 0060rpeBa MOPOCAT-COCYHOB U LBIIUIAT B X0/I0[JHOe BpeMs roa
AIBJIAKOTCA:

ONeKTPOHHO-TyYeBOU Harpes

[wvsnekTpruyeckuii HarpeB

+WH(pakpacHbIii HarpeB

TepMo3/1eKTpruUeCcKuil HarpeB (TepMO3/1eKTpUYeCcKre T0yTPOBOJHUKOBbIE KOHAULIMOHEPbI U
TpaHC(OpMaTopsl Teria)

CeoiicTBa MaTepHaJ/ia /Il H3rOTOB/IEHUS] HAarpeBaTe/IbHBIX 3/IEMEHTOB, PeaTU3yIOIUX CII0Co0
Harpesa CONpoTUB/IeHHEM (HanpuMep, HUXPOM):

+bonbioe yenbHOe 3/1eKTpUUecKoe CONpOoTHBIIeHUE

bonbioi TemnepaTypHbId KO3QQULIMEHT 3/1EKTPUUYECKOT0 CONPOTHB/IEHUS

Marible >KapOrpOYHOCTb U XKapOCTOMKOCTh

bonbluas yaenpHas s/eKTpruueckast IpoBOAUMOCTb



OHeprus, MoTped/isAeMasi U3 CETH B e[IMHUIY BPeMeHH /I/IfA HeMPOTOYHOI0 3/IEKTPO/JHOT0
BO/IOHarpeBaTe/is NMPH NOBbILIEHUU TeMIIepaTypbl HarpeBaemMou BoAbl (MPU ee HeM3MeHHOU
Macce) U IpH OTCYTCTBUM CUCTEMbI aBTOMATHUeCKOro yrpaB/eHHsI:

+ He u3MeHuTCs

YMeHbHINTCA

YBenuuurcs

CHauasa OyZieT yMeHbIIIaThCsl, a C MOMEHTa ITapoo0pa3oBaHust — Pe3KO BO3pacTaTh

MHAYKIUOHHBIM HarpeB B Ce/IbCKOX03:AMCTBEHHOM NMPOU3BO/ICTBEe IPUMEHAeTCS [IJIfA:

+ IToBepXHOCTHOM TepMOOOPabOTKM MeTa/l/TMUECKUX JieTaiell Ha TIPeNpPUSATHIX 110 PEMOHTY U
TPOU3BO/ICTBY CeIbCKOXO035IICTBEHHOW TeXHUKH, KOCBEHHOT'0 HarpeBa BO/bI

CyIIKM U TeTjioBoi 00paboTKM Ce/TbCKOX03sIMCTBeHHBIX MaTepPUasioB, HarpeBa Bo3yxa Ipu
yrpaB/ieHUuHM NapaMeTpaMy MUKPOK/IMMaTa CeJIbCKOX035IMCTBEHHBIX MOMell[eHUH

HarpeBa nipecc-nopoiiikoB, pe3uH, JepeBa, CTepUIr3alii MPOAyKTOB, IPUTOTOB/IEHUS MIUILIU
MecTHOro 060rpeBa MOJIOIHSIKA )KUBOTHBIX U MTHI[bI, 00PaOOTKH KOPMOB, CEMSIH

AJITOPUTM ONTHMH3AIUH TAPAMETPOB Y1eKTPOTEPMHUYECKO# YCTAHOBKY Haubo,/iee mpueMieMbIi
M0 TeXHUKO0-IKOHOMHUYECKHM I0Ka3aTe/IsiM:

[ToBbIIIaTh 10 BO3MOXKHOTO TIpe/iesia TerjioBoi KO3 QULIMeHT M0Ie3H0ro 1efCTBYsI, He OCTaHaB/IUBasiCh
TIPY 3TOM Tepej; POCTOM KalMTalbHbIX 3aTPaT U SKCITyaTal[MOHHBIX U3/lepKeK

YMeHbI1aTh /10 BO3MOXXHOTO TIpe/iesia KaruTaibHble 3aTpaThl, IIPX 3TOM He oOpalljasi BHUMaHHUs Ha POCT
9KCILTyaTallMOHHBIX U3/iepKeK

CHIXaTh 10 BO3MOXKHOTO Tpe/iesia IKCITyaTaljMOHHbIe U3/leP)KKH, He 0CTaHaB/IMBasICh Tepeji POCTOM
KaruTa/lbHBIX 3aTpaT

+ IMonyuuTs U UccnesoBaTh GYHKLUIO AJIsi CYMMbI Y/e/IbHBIX IPUBe/IeHHBIX KallUTaJbHbIX 3aTpaT U
9KCITyaTallMOHHBIX U3/lep)KeK Ha 3KCTPeMyM

B ocHOBe JU3/IEKTPUUECKOI'0 Harpesa Jjiexat (pusnyecKue siB/IeHUs:
OnekTpoHHas nossipu3aiys (Bo30yskjeHre TOKOB POBOAUMOCTH CUTBLHBIM BHEIITHUM 3/IeKTPUUECKHUM
T10JIeEM)
+ [lunonbHasi, pelakcallioOHHasi, MeXKC/I0MHasl ¥ CTIOHTaHHast TI0/IsIpyU3aList
VonHas nonsipy3aiys
Bo30y>x/jeHre TOKOB CHU/TbHBIM BHEIITHUM MarHUTHBIM TI0JIEM.

Cnioco0 3/1eKTpOHarpeBa, HCIo/Ib3yeMblii B HOBEHIIINX BHICOKOUACTOTHBIX MAacTepU3aTopax
MOJIOKa:

VHAYKUMOHHBIN HarpeB (TOKM BbICOKOUW YaCTOTHI)

+[Ins/1eKTpUuecKrii HarpeB (TOKU CBEPXBBICOKOM UaCTOTHI)

WH¢pakpacHbIli HarpeB (TOKY MOJISIpU3aLiiu [IPY COTIaCOBaHWM CIIEKTPOB)

Jla3epHblii Harpes (Tpy BO30Y KAeHUU UH(PPAKPACHOTO CTIEKTPA U3/TyUeHuUs)

dusnueckHe 3aK0HbI, JIe)Kallue B 0CHOBe MHAYKI[MOHHOI'0 Harpesa:

3akoH KapHo (TepmoguHamuika) u 3akoH CredaHa-bosbliMaHa (M31yueHue)

3akoH HproToHa (KOHBeK1MS) U 3aKOH [lenbThe (TernioBble MOTOKU TEPMO3/1EMEHTOB)

3akoH BuHa (cMmellleHre CIIEKTPOB OT TeMIlepaTypbl) U 3aKOH Pypbe (TernyonpoBoJHOCTD)

+ 3akoH Papajes-MakcBenna (9/eKTpOMarHUTHas WHAYKUMSA) W 3akoH [Dkoyns-JleHnia B
HMHTerpasbHOM (popMe (TernioTa ToKa)

V30/1Mpyioinye BCTaBKU Ha MeTA/UTMYECKHX TPy0aX, MOABOASIIUX H OTBOAALHUX BOY K
3/IeKTPOHBIM BO/[OHArpeBaTe/IsiM, yCTaHAB/IMBAKT, YTOObI:

NIpeJJOTBPATUTh pa3pylieHre TpyO 13-3a TMHeHHBIX paclliMpeHuii MeTalioB — IPYU U3MeHeHU!
TeMIiepaTypbl (HarpuMep, KOMIIeHCaTOpbl Ha TPyOOIIPOBOZAX TETIOTPAcC)

+ BBITIOJIHUTH TPeOOBaHMSI MPABU/T TEXHUKHU 0€30TIaCHOCTH TIPY 3KCIUTyaTalluy 3/1eKTPOAHBIX KOT/IOB
YTIPOCTUTh MOHTaX (CTHIKOBKY) TIPUMeHeHHeM YCTPOUCTB M3 TMOKMX KOHCTPYKLIUM

WCKJTIOUYUTH MPOTEKaHHe 37IeKTPUYECKUX TOKOB I10 TpyOaMm /sl yMeHbIIIeHUs] UX KOPPO3UH



IIpuuniHa BBHICOKOHU TeMIepaTyphbl B ra30BoOM NMPOMeXYTKe (B Jiyre) NpH 3/1eKTPO/yroBoi CBapKe
(yka3aTb HauboJiee mpueM/ieMbId OTBET):

Heob6xomma sHeprust /71 BLIpbIBaHUsI 3/IEKTPOHA M3 KaTOJHOTO TSITHA U SHEPTUs [/l IPOX0XKAeHUsT
3JIeKTPOHHOT'O TIOTOKA Yepe3 ra3oBblii IPOMEeXXYTOK JAyTH

[Ipu Kax10M nepexo/ie MepeMeHHOr0 TOKa uepe3 HyJ/Ib KaTo/, U aHOJ, MeHSIFOTCSl MecTaMu, U
MPOMCXOJUT YaCTUYHas JeMOHM3aLMs Fa30BOU CMecH

Beicokast TemriepaTypa cTosiba Ayry MojAep>KUBaeTCsl B OCHOBHOM B pe3yJibTaTe YIPYTUX COyAapeHui
3JIEKTPOHOB C MOJIeKy/laMU M aTOMaMU rasa

+Ilo 3akoHy [Dxoyns-JleHla B WHTerpasbHOM (OpMe 53/1eKTpuYeckas >Heprusi, BblesiemMas B
TI0C/Ie/JOBaTeNbHOM 3/IeKTPUYecKoil 1ienu U npeobpa3yemasi B TeIyIoTy, OyzZeT HanbOoblilell Ha y4acTKe
L[eNH C OOMBIINM /IeKTPUUECKUM COTIPOTHB/IEHHEM, T.€. B Ta30BOM ITPOMEXYTKe

ITeb KOHCTPYKTHBHOI'O pacyeTa 3/IeKTPOTePMHUYECKOro 000py/[0BaHUs — 3TO:

+ OmnpefiesieHye TEIIOBbIX, JTEKTPUYECKUX U Pa3MepPHBIX NlapaMeTpOB

Bri6op 060pyoBaHus U3 UKc/ia BbITyCKaeMOTro MPOMBILIIEHHOCTBIO 110 KaTaoram

[TpoBepKa BO3MOXHOCTH MCITO/Ib30BaHKsI 000PY/I0BaHMUS B KOHKPETHBIX YC/IOBUSIX IKCIITyaTal[uM
OmnpefieneHre TeXHUUECKUX YCIOBUW Ha HarpeB

3amura 1a60paTopHBIX padoT

JlabopamopHas paboma «HccaedosaHue pabombl Hazpeeameseli CONPOMUBACHUSL».

KoHTpoJ/ibHBIE BOIPOCHI:

1. TlosicauTe KoHCTpyKuuio TOH, cBolcTBa MaTepuasoB, MCIOJb3yeMbIX NPU W3TOTOBJIEHUM.
Ob6mbsicHuTe U3MYecKre IPUYUHBI HA/TMUKS TeMIepaTypHOro Ko3¢uiirieHTa CONpOTUB/IEHMUSI.

2. [lpuBesieHrie mnpUMepbI WCIIONb30BaHKWS HarpeBaTe/bHbIX IUIEHOK, MX [OCTOMHCTBA U
HeJIOCTaTKHU.

3. TNosicHute paboTy cxeMbl COeJUHEHUS OT/e/IbHBIX d/ieMeHToB TTJIDH.

4. YTO 3HAUNUT «CaMOPETYTUPYIOLIUNACS» HarpeBaTe/bHbINA Kabesnb?

5. IloscHWTe MPUYMHY HEIUHEWHOM 3aBUCUMOCTH Yy[elbHOrO 3/IEKTPUUECKOrO COIPOTHB/IEHUS
CaMOperyJIMpYIOIIerocsi HarpeBaTeIbHOTO Kabesisi OT TeMITepaTyphl.

6. TlpuBeauTe TIPUMEpBI MCII0/B30BaHUS OOBIYHBIX W CAaMOPErY/MPYIOLIUXCS HarpeBaTe/bHbIX
KabeJieil, X JOCTOMHCTBA U HEJOCTATKH.

JlabopamopHas paboma «HccaedosaHue mepmo31eKmMpUUeCKo20 Haz2pesa».

KoHTpOJIbHBIE BOIIPOCHI:

1. KakoBa CyIIHOCTh (DM3UUECKUX SIBJIEHUH, JIe)KALl[UX B OCHOBE TEPMO3JIEKTPUUECKOTO Harpepa u
OXJaXKJeHUsT?

2. Kak ycTtpoeHa M paboTaeT TepMO3/JeKTpruueckass OaTapes, Kak, He BK/Iouas THTaHUe,
OTIpPe/Ie/IUTh €€ XOJI0HbIE U TOPSUHe CIau?

3. TloueMy /11 W3rOTOBJIEHUS TEPMO3/IEMEHTOB HCIIO/b3YIOT PA3HOPOJAHBbIE TIO (U3UUECKUM
CBOWCTBAaM IMOTYTIPOBOJHUKH?

4. B KakuX pe>XMMax MOXXeT paboTaThb T€PMO3JEKTPUUECKUl Mpeodpa3oBaTe/ib TpaHCHOPMATOp
TEIUIOThI, KAKUMH SHEPreTUYeCKMMHU TTO0Ka3aTe/NsIMU TP 3TOM OH XapaKTepH3yeTCsl, KaK OHM CBSI3aHbI
MeXxay coboit?

5. TlpuBeauTe TIPUMEpPHI NTPUMEHEHHs] TEPMO3JIEKTPUUECKMX MOJyJ/ieli B HapOJHOM XO3sHCTBE,
TIOSICHUTE UX JOCTOMHCTBA U HEJOCTATKH.
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Tabsuia 3 — Kpurepuu orjeHKH ¢(hOpMHUPOBAHHOCTU KOMITETE@HIUI

Koj 1 HauMeHOBaHMe UHIUKaTOpa
JIOCTV>KeHUs] KOMITeTeHLIUU
(4acTv KOMIeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
(yacTM KOMIETeHLIMH)

Ha 6a30BOM ypOBHE

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakCUMabHOro Oasnia

N O-2nkoc-2 Haxoaut v aHanusupyer
VH(pOpMaLMIO [/15 pelleHus
TOCTaB/eHHON 3a/iauu
N 1-3rikoc-2 VIcTiONb3yeT COBpeMeHHbIe
MeTO/bl MOHTa)ka, Ha/laIKU MallllH U
YCTaHOBOK, TIO/Zlep>KaHusi peXXKUMOB
paboThl /1eKTPUGUIIMPOBAHHBIX U
aBTOMAaTHU3MPOBAHHBIX
TeXHOJOTMYeCKUX MTPOLIeCCOB

CryzieHT 3HaeT MaTepuas 10 TeMe, T10 CyLLeCTBY OTBeyaeT
Ha I10CTaBJ/IeHHbIE BOIIPOCHI, 3HAaeT CIIOCOObI UCC/IeIOBAHUS
paboThI HarpeBaTeJ/ieil COPOTUBIIEHUS U
TEePMO3JIEKTPUUYECKOr0 HarpeBa, HaXOAUT U aHalIu3upyeT
VMH(OPMaLMIO [/1s pelleHys T0CTaB/JIeHHOM 3a/lauu, B
OCHOBHOM, CIIOCOOeH MCIO0/b30BaTh COBPeMeHHbIe MeTO/IbI
MOHTa’Ka, HaJlaJKi MallliH ¥ yCTaHOBOK, MO//lep>KaHus
Pe)XUMOB pabOThI 37IeKTPUPULIMPOBAHHBIX U
aBTOMAaTU3MPOBAHHBIX TEXHOJIOTMYECKUX MPOLIeCCOB

Tema 2 «J/IeKTpOTepMHYeCKOe M 3Heprocoeperaroigee 000pyAOBaHHE JJIsI CETbCKOI0

X03UCTBa»

BOHPOCLI AJIA COﬁECQ]I[OBaHI/IH:

1. OCHOBBI 3/1eKTPOKOHTAaKTHOT'O HarpeBa (¢pu3nueckre OCHOBBI, IPUMepPbI 000pyA0BaHMUS).
2. DnekTpoyroBoi Harpes ((pu3ruecKrue 0CHOBBI, MPUMEPhI 000y J0BaHM).

3. BBITOBBIE 3/IeKTPOHArpeBaTe/ibHbIe TTPHUOOPBHI.

4. IHAyKLMOHHBINA HarpeB MeTasl/ioB ((pu3nueckie OCHOBBI, IpUMepbl 060py10BaHMs).

5. [InsieKTpuueckuii Harpe (pusrueckre OCHOBBI, 00/1aCTh IPUMEHEHHUS).

6. DyeKTpOoJHBIN HarpeB Bo/bI ((pr3nUecKre OCHOBBI, 00/1aCTb IPUMEHEHHS).

7. HarpeB c yueToM TOTepb TeIJIOTHI B OKPY’Karollyto cpeay (AuddepeHIiuaibHOe ypaBHeHHe,

repeiaTouHast (PyHKLIMsI, Iepexo/iHble XapaKTePUCTUKH).
8. TepmoasiekTprueckuii Harpee (pu3nyeckrie OCHOBBI, 00/1aCTh U3MeHEeHHs).

9. MH,E[yKL[HOHHLIﬁ HarpeB >XUAKUX CeJIbCKOXO035ICTBEHHbBIX IMPpOAYKTOB. I/IH,E[YKL[I/IOHHBIE KOTJIbI

AJI1 KOTeJIbHBIX.

10. KOHCTpyKTHMBHOE yCTPOMCTBO U 3/IeKTpUYeCKasi CXema aBTOMaTU3aluK 3/1eKTOKalI0prepHor

YCTaHOBKH.

11. 3a,qaq1/1 " CoZiep’KdHHE MTPOEKTUPOBAHHSA 3JIEKTPOTEPMHUYECKHNX YCTAHOBOK.

12. KOHCprKTI/IBHOE yCTpOﬁCTBO N JJIEKTpHU4YeCKdd CXeéMad dBTOMATHU3dlMKW TIPOTOYHOI'O

BOJ/IOHarpeBareJsl.
13. Knaccudukauys
3alIULLeHHOI 0 TPYHTA.

14. KOHCprKTI/IBHOE YCTpOﬁCTBO M 3JJIGKTpUUECKAA CX€Md dBTOMdTHU3dllMMd HAKOIIUTE/IbHOI'O

(eMKOCTHOT0) BOJJOHarpeBareJisi.

Haubosee

pacnpocTpaHeHHBIX  Cr1ocoboB  oborpea

15. HarpeBare/bHble 1poBo/ia U Kabenu. O61acTh MpUMEHEHHsI.
16. Krnaccudukainusi 371eKTpUYecKUX HarpeBartesied COIMpOTHB/IEHUS (KOCBEHHBIM Harpes).
YcrpotictBo TOHa. Marepuarbl /151 371eKTpUUeCKUX HarpeBaTesei.

17. BbICOKOBOJBLTHBIE MCTOUHUKW MUTaHUSA YCTAHOBOK 3JIEKTPOTEXHOJIOTHUH, YMHOXUTEJ/Ib

Hallps>KeHusl.

18. Dnektporuapasnnueckuii 3(p(eKT U ero NpUMeHeHHe.
19. DnekrporckpoBasi 06paboTKa MaTepuaoB, CYILTHOCTb MpoL{ecca U MpUMeHeHue.
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Komnblomepnoe mecmupoeaHue (TCk):

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema
JJIeKTpHUeCKHi HarpeB CONMPOTHB/IEHHEM B Ce/IbCKOX03ACTBEHHOM MPOU3BO/ICTBE MPUMEHSIeTCA
AJIA:
+HarpeBa Bo3/iyxa, BO/Ibl, CyIIIKa ¥ TETJIOBOK 00pab0OTKH CeTbCKOX03SIMCTBEHHBIX MaTePHUAIOB U
KODMOB
[ToBepXHOCTHO¥ 3aKa/Ku fieTanei cebCKOX03MCTBEeHHBIX MaIlIMH, HaHeCeHUSsT TTOKPBITUH,
nipeArioceBHOM 00pabOTKU CeMsiH, CeleKLMOHHON paboThl
XHUMUKO-TePMHUUECKO 00paboTKe MeTa/lioB (a30TUPOBaHKe, [ieMeHTaIus 1 Apyrue auddysnoHHbIe
TOBEPXHOCTHLIE YITPOUeHUs JleTasield CelbCKOX035HCTBeHHOW TeXHUKH U MHCTPYMEHTA)
TepmoobpaboTKy, HariaBKe, pe3ke, CBapKe, TYTOIIaBKUX U XUMHUUYeCKH aKTUBHBIX METa/IJIOB B BaKyyMe

BbITOBbIe MUKPOBO/THOBBIE 3/IEKTPOINEYH /ISl IPUTOTOB/IEHUS MHUIIUA OTHOCATCSA K BUAY
3/IeKTPOTePMHYECKOro 000py/AOBaHMSA:

VHAYKIMOHHBIE BBICOKOUACTOTHBIE 37IeKTPOTePMUYeCcKre Tieun

+ [JussieKTpudecKye 3/1eKTporeyu

D/eKTPOHHO-/TyueBble Meun

OneKTpoTepMHUYeCKHe YCTPOKCTBa MH(PAKpacHOr 0 Harpesa

OCo0eHHOCTH, He OTHOCAIHECH K TEXHOJIOTHYECKUM 0COOEHHOCTAM 3/1IEKTPOHHO-/Ty4€eBOro
Harpesa:

BricoKas KOHLieHTparus MomHocTy (1o 1014 Br/m?)

+ Harpes marepuasioB B BO3yxe

BrinosiHeHMe cOBpeMeHHbIX TepMUYECKUX Orepaliii Ha MUKpoeTansaX (MUKPOCXeMbl U T.[.)
BbinosiHeHVe TepMHYeCcKUX oOrnepalii C XMMUUYeCKd aKTMBHBIMM U TYTOIUVIaBKMMH MaTrepuhasamu
(Bonbpam, Momb1eH, HUOOUH U Ap.)

Oco0eHHOCTH, He OTHOCANIHECH K TEXHOJIOTHUeCKHM 0CO0eHHOCTSM JIa3epHOro Harpesa:
HauBbICIIas MJI0THOCT MOLIHOCTH, M3BeCTHas Ha 3emiie (ropsazka 107 Br/m?)

B03MOXXHOCTB OCYIIIeCTB/ISITh OECKOHTAKTHBIM HarpeB Te/l Ha PaCCTOSTHAU

MexaHH3MbI TEIJIOBOT0 UM XUMHUKO-(PM3UUeCKOro BO3ZelCTBUS Ha MOJIEKY/ISIPHOM YDPOBHE TIpU
B3aMMO/IEHCTBHH C KJIeTKaMU OMOIOTHYeCKUX 0OBEKTOB OCYIIIECTBIISIOTCS B BO3/yXe

+ JlaszepHble BO3[eHCTBHSI OCYILIECTBJSIOTCS B BakKyyMe M COMNPOBOXKJAKOTCS PEHTTeHOBCKHUM
W3/Ty4eHreM TPU HeBO3MOXKHOCTU BO30YK/IeHUs MH(PPAKPACHOTO CTIEKTPA U3TyUYeHHsI

dusnyeckue ABJIeHUA, JI)KAIHe B 0CHOBE CO3/JaHUsI HOBEHIIIUX TePMO3/IEKTPHUECKHX
MOJTyIIPOBOJHUKOBBIX TPAaHC()OPMATOPOB TEIIOTHI:

Bo3HUKHOBeHMe KOHTAaKTHOW pa3HOCTU MOTEHIIMA/IOB B CIasiX ABYX Pa3HOPOAHBIX MPOBOJHUKOB
(adbdekT 3eebeka — BOSHUKHOBEHHE TEPMO-3/IC)

HarpeB opHOro criasi TepMo3ieMeHTa U OXJIaXKjeHre APyroro npy MpoTeKaHW! MOCTOSTHHOTO TOKa B
3JIeKTPUUeCKOU Lieru ¢ TepMosieMeHToM (3ddekT [TenbTe)

DneKTpOHHAas U bIPOYHast TPOBOAUMOCTE TIOTYTIPOBOAHUKOB, UMEIOIIIUX COOTBETCTBEHHO
OTpHLIaTe/IbHOe U T0JIOKUTe/IbHOe 3HaueHUsI KO3(PPULeHTOB TepMO-3/C

+ B ocHOBe sieXXaT BCe BblIllIerlepeurcieHHbIe sIBJIeHUs] COBMECTHO

Jns oqHoda3HoM 3/1eKTPOJHOH CUCTeMBbI A0CTaTOYHO PAaCCUUTATh M OMYCTUTH B 0aK ¢ BO/|0M ABe
napasiie/ibHble IUIaCTUHBI, IOACOeANHEHHbIE K MUTalIed ceTU. B npoMexyTke MeXxay
IJIACTHHAMHM BO/ia Oy/ileT HarpeBaTbCs NPOTEKAKIMM ToOKoM. Onpeje/iuTe KOJIMYeCTBO
napa’ijieJIbHbIX IJIACTHH /1 No/IyyeHUus Tpex¢a3HoU 3/IeKTPOAHOM CHCTeMbl IPH
CUMMeTPHUYHOM Harpy3ke (a3 A1 cxeMbl COeJUHEHUS] HATPY3KHU B «TPEYrOJIbHUKY.

LBe

Tpu

+ YeTtsIpe

IIate

12



OcCo0eHHOCTH, HE OTHOCAIIMECH K TEXHO/I0THYeCKHM 0CO0€HHOCTSM HOHHOTO0 3/IeKTpPOHarpeBa:
[Tpouecce! gud@y3HOro MOBEPXHOCTHOTO YIIPOUYHeHUs! (a30TMPOBaHUe, LieMeHTaLUs U [Ip.) JeTasnei
CebCKOXO035ICTBEHHOW TeXHUKU, MHCTPYMeHTa U [Ip. MPOTeKatoT MPU CKOPOCTH AU(dy3Ur NUOHOB B
MeTaJl/l, MpeBbIlIatoleli CKOPOCTb OCaXK/eHHUsI NOHOB

[Tpon3BOANTEILHOCTD HOBEHIIIMX YCTAHOBOK MOHHOTO Harpeea 6oJsiee uem B 10 pa3 BbIile 10
CPaBHEHUIO C XMMUKO-TEPMUUECKOH 00pab0TKOM B M/Ia3MEHHBIX Mevax NPy CYIIeCTBEHHOM CHIDKEHHUH
3Hepro3arpaT Y MOBbIlLIeHNS KaueCTBeHHBIX M0Ka3aTesei B 1,5 — 5 pa3

+ J1711 BO30Y>KIeHUS T1/1a3Mbl UCITO/Tb3YOT UCTOUHHMKU ITepeMeHHOr0 TOKa BICOKOM UaCTOTHI C
BBIXO/IHBIM HarpsbkeHueM JI0 HeCKOJIbKUX /1eCITKOB BOJIbT

[Tpotiecchl MOBepXHOCTHOIO MOKPBITUSI METa/JIOB MyTeM UOHHO-TIIa3MEHHOTO HarblIeHUs TIPOUCXOAST
MpU CKOPOCTHW KOH/IeHCAllUd WOHOB, TMpeBbIllIarolell CKOPOoCTh UX AUG(Y3HOro B3aUMOZEMCTBUSL C
TIO/I/I0’KKOM

Bbibepume HeCcKo/IbKO Npasu/ibHbIX 8apUAHMo8 omeema
J/IeKTpUUecKoe CONMpPOTHB/IEHHEe MPOBOHUKA:

+MpsIMO TIPOTIOPLIMOHAJILHO JJIHe MPoBoAHUKA (50%)

00paTHO NTPOMOPLIMOHAIBHO JIJTMHE MTPOBOIHUKA

TIPSIMO TIPOTIOPLIMOHAILHO TIOTIEPeYHOMY CeUeHHUI0

00paTHO TIPOMOPLIMOHAIBLHO Y/Ie/IbBHOMY COTIPOTHBIIEHHIO

+ MpsIMO TIPOIOPLIMOHAJIBHO y/Ie/TbHOMY coTpoTuBieHuto (50%)

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

Y MeTasIsIoB C yBe/IMYeHHEM TeMIlepaTyphbl CONIPOTUB/IEHHE:
+ yBe/IMuMBaeTCs

yMeHblIaeTcst

0CTaeTcsi HeM3MeHHbIM

yMeHbIl1aeTcsl TI0 KBaZ[paTUUHOW 3aBUCUMOCTH

BJIEKTPI/I‘-IECKOE COnMpoTHUBJ/IEHHE BO/ADbI C YB&/IMUEHHUEM TeMII€paTyphbI:
YBE/IMUMBAETCA

+yMeHbIIaeTCs

0CTaeTCd Her3MeHHBbIM

YBE/IMUMBAETCH I10 KBa,qpaTHqHOﬁ 3dBHUCHMMOCTH

C noBbIlIeHHEM YaCTOThI MPOTEKAKIIEro Mo CTaJIbHOMY MNMPOBOJHHUKY TOKaA €ro 3JIeKTpu4YeckKoe
COMMpoOTHUB/IEHHUE:

+ yBe/JIMUUBAETCA

YMEHbIIaeTCA

0CTaeTCd Her3MeHHbBIM

YMEHbBIIAETCH I10 KBaﬂpaTHqHOﬁ 3dBHUCHMMOCTH

CompoTHB/IeHHe TNPOX0XK/eHHI0 TEePeMeHHOr0 TOKa CTa/lbHOW TPYyObl M COMPOTHBJIEHHE
CTa/IbHOT0 CTeP)KHA OAMHAKOBOI0 MOMEPeYHOro CeYeHus:

PaBHbI

COTIPOTUBJIeHUE TPYObI OOJIbIIIE COTIPOTUBIIEHUS CTEPKHS

+ COTIDOTHUBJIEHUE CTEPKHSI OOJIbIIIE COMPOTUBIEHHS TPYOBI

comnpoTuBieHHe TPYObI B [Ba pa3a O0JIbIIIe COMTPOTHUBIIEHUS CTEPKHS

B 3/1eKTpoJHOM KOTJ/Ie HarpeBalwT TpaHc(opMaTopHOe Mac/i0, MOIHOCTh KOT/Ia C U3MeHeHHueM
TeMnepaTypbl

yBeJTMUMBaeTCs

yMeHbIIaeTCs

+ ocTaeTcs Heru3MeHHOU

yMeHbIIaeTCsl M0 KBaIpaTUYHOU 3aBUCUMOCTH
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B 3/1eKTPOAHOM KOT/Ie HarpeBawT JUCTUWIIMPOBAHHYH BO/ly, MOILHOCTb KOT/Ia C U3MEeHEeHUeM
TeMIepaTyphbl:

yBe/TMUMBaeTCs

yMeHbILIaeTCs

+ ocTaeTcs Heru3MeHHOU

yMeHbIIaeTCsl 10 KBaIpaTUYHOU 3aBUCUMOCTH

B nporouHom BojoHarpeBaresie ¢ nomMouibi0 TOH HarpeBawT ANUCTWIIMPOBAHHYI0 BOAY,
MOIIIHOCTH KOTJ/Ia C U3MEeHeHHUeM TeMIiepaTyphbl:

yBeJIMUUBaeTCs

YMeHbIaeTCs

+ ocTaeTcsl HeM3MeHHOM

yMeHbIIaeTCsl M0 KBaIpaTUYHOU 3aBUCUMOCTH

B mnporouHoMm BojoHarpeBarene ¢ mnomombid TOH HarpeBawT TpaHcdopMaTopHoe Mac/o,
MOII[HOCTH KOTJ/Ia C ©3MeHeHHeM TeMIlepaTyphbl:

yBe/TMUMBAeTCs

yMeHbLLIaeTCs

+ ocTaeTcs HeU3MeHHOU

yMeHbIIaeTCsl M0 KBaIpaTUYHOU 3aBUCUMOCTH

HarpeBarenbHbii 371ieMeHT TOH BBINOHAIT U3:
CTa/IbHOM MPOBOJIOKU

MeJJHOM TTPOBOJIOKU

+ HUXPOMOBOM NPOBOJIOKU

aJIFOMUHHUEBO TTPOBOJIOKU

VHAYKTOP MHAYKIHOHHON IJIMTKH BBINOIHAIOT U3:
CTa/IbHOM MPOBOJIOKH

+ MeJiHOM TIPOBOJIOKH

HUXPOMOBOM TIPOBOJIOKH

aJIFOMUHHUEBOM TTPOBOJIOKU

Kopnyc TOH BbINO/IHAKT HU3:
+ HeprKaBeroLel TpyOKu
CTa/IbHOM MPOBOJIOKU
HUXPOMOBOU TpyOKH
BOJIb()PaMOBOM TPYOKU

C noBblIlIeHHEM YaCTOThI TOKa MPpOTEKAKIIEro Mo HHAYKTOPY 3droTOBKd HAYHHAET:
HarpeBaTbCAa OmKe K cepegrviHe

+ HarpeBaTbCs O/mKe K ITOBEPXHOCTHU

HHUYero He rpoucxogunuT

omKe K IMOBEPXHOCTU HAYNHAIOT HarpeBATbCA TOJIBKO Me€JHbIE€ 3dI'OTOBKHU

HanpsokeHnue, nogaBaeMoe Ha MarHeTPOH MUKPOBO/THOBOU MeuM:
100 B

220 B

+ 4 kB

12B

KII/] 06bI1TOBOIi MUKPOBO/JTHOBOM MeYHd HAXOUTCA B fHANa30He:
30-40%

40-50%

+ 50-60%

60-90%
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KII/] 0b1TOBO# MHAYKIMOHHOM IVINTKHA HAaXOAUTCA B jUana3oHe:
30-40%

40-50%

50-60%

+ 60-90%

KI1/J] 3neKTpoKaiopugepHoy yCTAHOBKH HaX0/UTCA B Uana3oHe:
50-60%

60-70%

70-80%

+ 80-99%

CBU Harpes ucno/ib3yercs JJjs:
HarpeBa CTajlbHbIX 3ar0TOBOK

+ CyILIKHY 3epHa

OTOIJIEHUS [TOMellleHI

HarpeBa BO3Jyxa

NHAyKIMOHHBIN HarpeB UCIO0/Ib3yeTcs JJis:
+ HarpeBa CTa/IbHbIX 3arOTOBOK

CYLLIKH 3epHa

OTOIJIEHUS TTOMellleHNH

Harpesa BO3/lyxa

JlyroBoii HarpeB UCNOJIb3yeTCs [JIA:
+ HarpeBa CTa/bHbIX 3arOTOBOK
CYLLIKHU 3epHa

OTOIJIEHUS [TOMeILleHNH

Harpesa BO3/jyxa

IToBepXHOCTH 3/IEKTPO/A /I/isl 3/IEKTPO/JyrOBOM CBAPKH HMEET CIIel{Ha/IbHOe MOKPBITHE [IJIsi:
3alIUTHI 37IEKTPO/Ia OT KOPPO3UH BO BpPeMSsI XPAHEHUSI

+ 3al[UTBI PaCI/IaB/IEeHHOTO MeTaslla OT OKUC/IeHHUsT

3alUThl MeCTa CBApPKU OT KOPPO3WH TIPU TIOC/IeAYOLeH SKCITyaTaluu

HaHeCeHO [|1s MapKUPOBKH 3JIEKTPO/IOB

IIpu ocymiecTB/IeHHH 3/1eKTPOAYTOBOM CBAPKH MCIO/Ib3YeTCH:
HaripsbkeHue Bbille 220 B

HaripsbkeHue Bbite 1000 B

HarpsbkeHue Hrke 12 B

+ HarpsbkeHue Hike 90 B

TepMo3/1eKTpUYEeCKUH HarpeB — 3TO Harpes:
Tes ¢ noMmoubro TOH

BO/Ibl B MUKPOBOJTHOBOM Meuu

CTa/IbHOM 3arOTOBKY B UHAYKTOpE

+ criast IBYX pasHOPO/HbIX MaTepUasoB

dnekTpoKaiopudepsl B Ce/IbCKOM X03AHCTBe MPUMEHSAIOT JAJIs:
oborpeBa MoOYBkI

oborpega moJioB

+ oborpeBa Bo3zyxa

HarpeBa BO/JpbI
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TepMo3/IeKTpHUUeCcKHe Mpeodpa3oBaTe/ Il MO)KHO MIPUMEHATh:
TOJIBKO /IJIs HarpeBa Tesl

TOJILKO ZIJIf HarpeBa U OXJIaXKIeHUs Tes

+ [I7151 HarpeBa OXJIAXK/AeHUS U BbIPaOOTKH 37IEKTPOIHEPTUU
TOJIBKO [l OXJIaXKI€HUS TeJl

Harpes Te/1 noj AelicTBeM BbICOKOUACTOTHOI'0 MePeMEeHHOr0 3/IeKTPUYeCKOro IoJis — 3TO:
WMH/IYKLIMOHHBIN Harpes

+ JW3/1eKTpUUeCKUM HarpeB

3JIeKTPOAYTOBOM Harpen

3JIeKTPOJHBIN Harpes

Harpes Te/1 noj elicTBeM BbICOKOUACTOTHOI'0 MePeMeHHOIr0 MAarHUTHOT'O MOJIsl — 3TO:
+ WHYKUWOHHBIN Harpes

JIW37IeKTPUYeCKrii HarpeB

3JIeKTPOAYTOBOM Harpen

3JIEKTPOJHBIN Harpes

IIpsiMoyi HarpeB >XHAKOCTeH B pe3y/ibTaTe MPOX0XX/eHHUs MePeMEeHHOro 3/1eKTPHUYecKoro TokKa —
3TO:

VHJYKLIMOHHBIM HarpeB

[IM3JIeKTPUYECKUM HarpeB

3JIeKTPOAYTOBOM Harpen

+ 3/IeKTPOJIHBIM Harpes

HMny/ibCcHBbIE 0/I0KW MUTAaHUS 0CHOBAHbI Ha:
TIOHVKEHUH YaCTOThI TEPEMEHHOT0 TOKa
paboTe Ha MOCTOSIHHOM TOKe

+ TOBBIILIEHUH YaCTOThI IEPEMEHHOI0 TOKa
WCTI0/Ib30BAaHUH HU3KOUYACTOTHBIX UMITYJ/IbCOB

KackajHple BbINPSAMUTE/IM HaNpsDKeHUsA TMO3BOJIAKT YyBe/IUYUBAaTh HaMpsDKeHUe Iocie
TpaHcdopmaropa B:

+ 2 pasa

3 pasa

1,5 paza

5 pas

KackapHble yMHOXHTe/IM HaNpsOKeHUsl TMO3BOJIAAIOT YyBe/IMUMBATh HaMpsDKeHHe I0c/ie
BTOPHUYHOM 00MOTKH TpaHcdopmarTopa B:

+ 2 pasa

3 pasa

1,5 pasa

5 pas

IToBbIllIeHHe YaCTOTHI, HA KOTOPoi padoTaeT TpaHchopMaTop, N03BOJIsAeT:
TIOBBICUTH MOTEPU B CTasu TpaHchopmaTopa U cHu3uTh KI1/1

+ YMeHbIIMTh rabapuThl TpaHchopMaTopa

YBEJIMUUTh HaZIeXKHOCTb PabOThI

YBEJIMUUTh CeueHre MarHUTOITPOBO/ja
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3amura 1a6opaTopHBIX padoT

JlabopamopHass ~ paboma «HccnedosaHue cxem asmomMamu4ecKko20  ynpaeneHusi
3/leKmpoKanopucpepHoli yCmaHo8Kol».

KoHTponbHbIe BONPOCHI:

1. Yem [BYXMO3WLIMOHHOE YIIpaB/jeHWe OT/IMYaeTcs OT TPEeXIO3WLMOHHOro? B kKakoMm ciydae
3/IeKTpUUeCKasi S3HeprHst UCTIob3yeTcs: 6osiee 3 peKTUBHO?

2. YnpaBneHue B pa3paboTaHHOW Bamu cxeme OCYyIeCTB/sIeTCS 0 OTK/JIOHEHUIO WU T10
BO3MYIL[€HUIO?

3. 3aueM IpH MOJK/IIOUEHUH JaTYMKa COMPOTHBIIEHUS UCTIO/Ib3YOTCS TPY NIPOBOAA?

4. Yem Tepmoriapa OT/IMYaeTCsl OT TEPMOCOIIPOTUB/IEHUS ?

5. Kakos KII/l snekTpokanopudepHoi ycTaHOBKU? D((PEeKTUBHO M UCIO0Jb3yeTCsl TOTJIMBO Ha
TeIJIOBbIX CTaHLUSX, eC/IM OTaluIMBaTh MOMellleHre C TIOMOILbI0 3/1eKTPUUeCKON 3Heprun? Bo3mokHO
s noBbliieHre KII/] ucnosib30BaHus 3/1eKTPUUECKON SHEPTUU?

6. UTo Takoe ruCTepe3rc Npy HaCTPOUKe U3MepUTesi-TepMoperyJsitopa?

7. 3aueM Hy)KHa 3ajiepkKKa BpeMeHHU TepeK/ItoueHus Bbixo/a nprubopa?

8. M3 kakuMx OCHOBHbIX 3jeMeHTOB coctouT TOH, ¥ KakuMu cBoiicTBamMu 00s1a/1at0T
KOHCTPYKLIMOHHbIe MaTepyaJibl, IpPUMeHsieMble [I/1s1 UX U3TOTOBJIEHUS ?

9. TNosichute paboty aHasmoroBo-ijdpoBoro mpeobpasopatens (ALIIT) B TPM202. Uro Takoe
yacroTta guckperysanuu ALTL, paspsgHocts ALIIT?

10. [MosicauTe paboty Ludpo-aHasorosoro rpeodbpasosaresns (LIATT).

11. O6wsicHuTe ocHOBHbIe oTivuus [1-perynsropa, [T u [TN/.

12. Yrto 3HauuT OTpHIiaTe/bHast 0OpaTHask CBSI3b B CUCTEMax yIpaBJieHusI?

JlabopamopHas paboma «HccaedosaHue OusneKmpuyecko20 Hazpesa.

KoHTponbHbIe BONPOCHI:

1. OOBbsICHHUTE MeXaHW3M TIOTJIOIIeHUsT 3/IeKTPUUeCKON SHepruM B JU3/IeKTPUKe.

2. [TosicHuTe paboTy MarHeTpOHa U MIPUHLUIUABHOM 37eKTpruueckoi cxembl CBY meuwn.

3. PaBHOMEpHO /I TMPOMCXOAUT HarpeB B pa3HbIX yacTsax Kamepwl reur CBU? [louemy 31O
TIPOUCXOJUT?

4. Ecthb /M pa3HWIla B MHTEHCUBHOCTM HarpeBa pa3/IMUHbIX AWUIEKTPUKOB U I0YEMY 3TO
TIPOUCXOJUT?

5. TTosiCHUTE TIOHSITHE «HEOJHOPO/IHAs CTIEKTPa/IbHast UyBCTBUTE/TBHOCTD CPebi».

6. TMosicHUTE TIOHATHE «3/IEKTPUUECKHI MOMEHT JJAHHOT0 06beMa BelecTBa».

7.UeM pa3/nyaroTCs TIPOBOAHWKH, AWUIEKTPHKH, TMOYNPOBOJHUKA W TpOBOAHWKY II poga?
[aiiTe pa3BepHyTbIN OTBeT.

8. [loueMy B pe30HAHCHYIO KaMepy Hejb3sl T[IOMEL[aTh T[PeAMEThI, AWU3JIeKTpHUecKast
MIPOHULIAEMOCTb KOTOPBIX PaBHA 6@CKOHEUHOCTH, €=00?

JlabopamopHas paboma «¥ccnedogaHue UHOYKYUOHHO20 Ha2pesa».

KoHTposbHbIe BOIIPOCHI

1. OOBbsICHHUTE MeXaHW3M TOTJIOIIeHUs 3/IeKTPUUeCKOU SHepruu B (heppoMarHeTuke.

2. Bo3Mo)KeH /1 MHAYKLMOHHBIN HarpeB He (peppOMarHUTHBIX MaTepUasioB?

3. Ilosichute paboTy WHAYKLMOHHOIO BOJOHArpeBaressi COIJIaCHO TpuBefileHHON Bamu
MPUHLIUMNNATIBHOU CXEeMBI.

4. Ha3oBuTe NATh NPUMEHEHUM HWHAYKLMOHHOTO HarpeBa C MpMMepaMM KOHCTPYKLMH, WX
JIOCTOMHCTBaMU Y HeJ0CTaTKaMU.

5. IlosicHHTe IPUHLIMII pery/IMpOoBaHUs MOABOAUMON MOL{HOCTH € TToMoInbio [ITVM.

JlabopaTopHas pabota «VcciemoBaHre paboThl MPOTOYHOTO BOJOHATPEBATEIS».

KoHTpoJIbHBIE BOTIPOCHI

1. TTosicHuTe paboOTy IIPOTOYHOrO BOZOHArPEBATE/ISI COT/IACHO TTPUHI[UTIMAIBHON CXeMe.

2. TlosicHUTe OT/IMUMSI TPOTOUYHBIX BOZOHArpeBaTe/Nieli OT HAKOMMTEIbHBIX, TPHBEAUTE
JOCTOMHCTBA U HEJJOCTATKU KaXKZOTO.
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3. Pemmre 3a/jauy 10 OIpeZe/IeHUI0 CyMMapHOM MOILHOCTH Harpy3Kd COrJIaCHO TPHWBEJEHHON
TIperofiaBaTesieM CXeMBbI.

JlabopamopHas paboma «HccnedosaHue 8bICOKOBOALMHO20 UCMOUHUKA NUMAHUS 0/151 YCMAHOBOK
3/1eKMPOHHO-UOHHOU MeXHOA02UU».

KoHTposibHBIe BOTIPOCHI:

1. Kakoe mpeMMyIecTBO KaCKaJHBIX cxeM (CXeM yMHOKeHHS) 10 CPaBHEHWIO C OOBIUHBIMU
O/IHOTIOJTYTIePUOAHBIMU U ABYXITOYTIEPUOAHBIMU CXeMaMU BBITIPSIMJIEHHUS ?

2. TosicHute paboTy KacKaIHOM CXeMbl YMHO>KEHHSI.

3. Iouemy nosiyueHHble BOJIbTaMIlepPHble XapaKTEPUCTUKKA MMEKOT pa3/IMuHbIM YroJl Hak/JoHa K
ocu abciucc? Xopoliio ik 3To?

4. 3aueM B BbICOKOBOJIbTHBIX MCTOUHUKAX MATAHUSI YCTPOUCTB 3/IeKTPOHHO-UOHHOM TeXHOOTHUH
Heo0X0 UM OrpaHUUNTE/TbHBIN Pe3UCTOP U KaK pacCUHTaTh ero COrpoTHUB/IeHNe?

5. [Toyemy MOCTOSTHHBIM TOK MPU HENOCPeACTBEHHOU IoJaye Ha IMOBbILIAOLMKA TpaHChopMaTop
He TpaHC(hOpMUDPYeTCs?

6. [TosicHuTe paboTy CXeMbl UMITY/TbCHOT'O UCTOUHHKA MTUTaHUSI.

7. UTO Takoe MoJIeBOM TPAH3UCTOP, ¥ KAKOB TIPUHIIUIT €r0 paboThI?

8. I[louemy Be/jMuKMHA MUKOBOTO HANpsDKeHUs1 Ha OCLWIOrpaMMax (TOYKA 4-5) OT/IMUHA OT
HarpsbKeHUsl MUTaHUs CXeMbl B LIeJIOM?

9. HapucyiiTe 610K cXeMy UMITY/TbCHOI'O MUCTOUHHMKA MMUTaHUsA. [louemMy UMITY/IbCHbIE UCTOUHUKHU
MUTaHUs B OBITOBOM anmapaTtype MpakTUUeCK: BHITeCHUIN TPaHC(HOPMAaTOPHbIE UCTOUHHUKU?

JlabopamopHas paboma «l3yueHue u uccaedo8aHue 31eKmpuyeckux uz2opooeti».

KoHTpobHbIe BOTIPOCHI:

1. KakoBbI mapamMeTpbl UMITyJibCa MPOXO/SIIEro yepe3 Teso >KUBOTHOr0? IloueMy >KMBOTHOe He
ybrBaeT, B TO BpeMsi KaK MTHOBEHHBIM TOK, TPOXOJSIIMM uepe3 Tel0 >XMUBOTHOTO, TIPeBbIIIaeT
CMepTe/bHbIA BO MHOTO pas?

2. Yto Takoe GuOpU/UIALUS cepAlla U TMOYeMy OHAa He HACTyTaeT TPU TMPOXOXAEeHUM TOKa OT
3/IeKTPUYECKON U3roposu?

3. UeMm otnmyaeTcst GUOPU/UIALNAS OT ADUTMHUM U OCTAaHOBKHU Cep/La?

4. TlosicHuTe paboTy cxembl M300pa’keHHOM Ha pUCYHKe. V3 KaKMX OCHOBHBIX OJIOKOB COCTOMUT
MIPUHILMIMA/TbHAsT CXeMa TeHepaTopa UMITY/IbCOB, Ha30BUTE UX MPUHLIAI pab0Thl U Ha3HAUeHHe.

5. [l vero ucrosnb3yetcs KoHgeHcarop C37?

6. TlosichuTe TpUHIMIT pabOThI UM BOJBTAMIIEPHBIE XapaKTEePUCTUKW: CTaOWIMTPOHA, [AUOJA,
TUPUCTOPA, OUIOJSIPHOTO TPaH3UCTOPa, TUPATPOHA.

7. Ilouemy TpaHchOpMaTOPHI HAMIPSIMYIO He UCIOJIb3YIOTCS B LIEMsIX MOCTOSTHHOTO TOKa?

Tabmmiia 4 — Kputepuu o1jeHKM c(hOpMHPOBAHHOCTH KOMITETEHLIUM

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU

Koj 1 HauMeHOBaHMe UHIMKaTOpa (4acTv KOMIeTeHLMH)
JIOCTVD>KeHUs] KOMITeTeHLIUU Ha 6a30BOM ypOBHe
(4acTv KOMIeTeHL1H) COOTBETCTBYET OL|eHKe «3auTeHO0»

50-100% ot MakcUMa/IbHOTO Oasia

CTy,ELEHT 3HAeT MdTepHaJl I10 TeMe, I10 CYLIeCTBY OTBEUdET Ha

N-211koc-» Haxogut u MOCTaBJIeHHbIE BOMPOCHI, 3HAET CITIOCOObI UCC/IeZI0BAHUS CXEMBbI
aHanM3upyeT UHPOPMALIUIO IS aBTOMaTUUEeCKOT0 YIIpaB/IeHUs 371eKTPOKaroprugepHoi
pelleHus TTIOCTaBJIeHHOW 3a/iauu YCTaHOBKOM, N3/IEKTPUUECKOTr0 HarpeBa, MHAYKL[MOHHOTO

N O-3nKoc-2 Yicionb3yer HarpeBa, pabOThHI TPOTOYHOT'O BOJOHArpeBareis,
COBpeMeHHbIe MeTObl MOHTAaXa, BBICOKOBOJIbTHOTO UCTOUHHMKA TTUTAHUA /11 YCTAHOBOK
Ha/laJKU MalllH U YCTaHOBOK, 3JIEKTPOHHO-MOHHOW TeXHOJIOTUM, 3/IEKTPUUECKHX U3TOPOJeH,
TIO/IIEP>KaHUST PEXXKMUMOB pabOThI HaxO/[IUT U aHa/IM3UpyeT UHGOPMALIUIO JJisl pelleHust
3J1IeKTPUPULIMPOBAHHBIX U TIOCTaB/IEHHOM 3a/laui, B OCHOBHOM, CIIOCOO€H MCIO/Ib30BaTh
aBTOMAaTU3UPOBAHHBIX COBpeMeHHbIe MeTO/bl MOHTAaXa, HallaJKU MalllMH U YCTAaHOBOK,
TeXHOJIOTUYeCKUX IPOL[eCCOB TIO/IIEP>KaHUST PEXXKUMOB pabOThI 3/1eKTPHUMHUI[UPOBAHHBIX U

dBTOMATHU3HWPOBAHHBIX TEXHOJIOTUMYECKUX ITPOLIeCCOB

Tema 3 «IIpuMeHeHHe CU/IBHBIX 3/1eKTPUYECKUX M0J1el. Y /IbTPa3ByKOBas TeXHO/I0TUA»
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Bonpocs! AJisi codecejoBaHNA:

1. TIpuMeHeHMe 371eKTPUUeCKUX T10J1ell B TeXHOJ/IOTHUeCKUX Tporjeccax. CUibl, AeHCTBYIOLIME B
3/IeKTPUYECKUX TIOISIX.

. KopoHHbIit pa3psifi, CylIHOCTb, BOJIbTaMIIepHasi XapaKTepUCTHKa.

. NloHHas 3apsiKa yacTuLl.

. CunioBoe [ieiiCcTBUe 3/1eKTPUUeCKUX T10/1e Ha YaCTHLIbI.

. KoponHbliit 6apabaHHbIM ceraparop.

. KopoHHbIi1 KaMepHBbIi cerniapaTop.

. [InanekTprueckuii cernaparop ¢ 6ubuIsIpHOi 0OMOTKOM.

. PetieTHBII 3/1€KTpOCEapaTop, MPUHIIUT pabOTHI.

. DNeKTPOGUIBTPBI /ISl OUMCTKU BO34yxa. [IpyHIUMI paboThI.

. [IpearioceBHast 06paboTKa MOCEBHOTO MaTepHara.

. lckyccTBeHHasi MOHU3a1Msl BO3/lyXa B CeJIbCKOXO03SIICTBEHHBIX TMOMell[eHUsIX.

. Vlcrionb3oBaHMUe 030Ha B CeJTIbCKOM XO35IHCTBe.

. DNIeKTPOJIM3 U 3/1IeKTPOKOAryJIsLsI.

. DJIEKTPOOCMOC U 371eKTPOIau3.

. Bo3zelicTBHe 3/1eKTPUUYECKOr0 TOKa Ha paCTeHHUs], 37IeKTPOIIa3MOJIM3 PACTUTEBHOIO ChIPhSI.

. YIbTpa3ByK U ero NpuMeHeHHe.

. 'eneparops! ynbTpasBykKa.

[TpumeHeHWe y/bTpa3ByKa MpH pa3MepHON 00paboTKe TBepAbIX XPYIKUX MaTepHasioB.

YnbTpa3ByKoBasi CBapKa.

OO UTh~ WN

L=
—_ O

e Nl v J SN
©ONDUTA WN

KomnblomepHoe mecmupoeaHue

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

O/IEKTPOHHO-HOHHAS TeXHOJIOTHS — 3TO:

AsporoHu3aI|s BO3/yXa B )KUBOTHOBOAUECKUX U MTHUI[EBOJUECKUX TTOMEIIEHUsIX
OJieKTpocenapalys B 37IeKTPUYECKUX TTOJISIX

3apsiika ¥ oca)k[ieHue aspo30sei

+Bce BhbIlIeNIepeurcieHHoe

IlpepnoceBHas 00paboTKa ceMsAH B 3JIEKTPHUYECKOM I10/Ie CII0COOCTBYeT:
AkTuBU3aLMU (PY3UKO-XUMUUECKHUX pPeaKLi

YBenuueHuto 3Heprum NpopacTaHus CeMsiH

[ToBBILLIEHMIO YPOXKaUHOCTU

+Bce BrllIeNepeurcIeHHOe

OTHocCHuTe/IbHAsA U3/IeKTPHUecKas MPOHUIIAeMOCTh CeMAH Pa3/IMYHBIX KY/JIbTYP C yBeJIMUeHHeM
HX BJIQKHOCTH:

+yBe/TMUMBaeTCs

yMeHbLLIaeTCs

0CTaeTCsl HeU3MeHHOH

BCe BbIlLIeTIepeurc/ieHHOe

JInsA mo/iyueHHUs KOPOHHOI0 Pa3pA/ia AB/ISIeTCs MpPeANoUTHTE/IbHee CHCTeMa:
[IBe mapasiiesibHbIe TVIOCKOCTH

+I1/10CKOCTh ¥ TOHKasi IIPOBOJIOKA

[Tnockocts 1 Gapaban

[1710CKOCTh-UrO/IbYATBIN 3/1€KTPOJ

YacTuiia 0TOPBETCs 0T BPAIAKIIErocs 3/IeKTPoia KOPOHHOr0 0apadaHHOro 3/1eKTpocenaparopa
NnpH ycJI0BUH (Tae Fe _cuna TsokecTH, Fx — Ky/loHOBCcKas cuia; Fip —cuila 1eHTpo0e)xHas;

% - yros oTpbiBa yacTUIbl 0T Gapabana):
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F _+F
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Fgcos aO+FK+F3

FM

Fosma,+F, +F,

KopoHHBIH pa3psj B Me)X3/IeKTPOAHOM NPOMeXyTKe — 3TO:
+HenonHbIi1 npo6otii rasa

[MonHbIl pobotii ra3a

[MTeproanyeckuii UICKpOBOM Tpo0Ooii rasa

[TocTostHHBINM HCKPOBOM 1Tpo6oii rasa

O/IeKTPOKOPOHHBIH TPAHCHOPTEPHBIN  3/IEKTPOCENapaTop OT/IM4YaeTcsi OT 0OapabaHHOro
3/IeKTPOKOPOHHOI'0 ceraparopa:

YBEJIMUEHHUEM TOJILKO 30HBI 3apPSAKA YaCTHI]

YBEJIMUEHHUEM TOJILKO 30HBI pa3psiIKU UaCTHI]

HUYEM He OTJIHYaeTCsI

+yBeJIMUeHHEM KaK 30HbI 3apPS/IKU, TaK W 30HbI Pa3pSAKH YaCTHI]

YacTuiibl BbI/JIe/ISIIOTCSA U3 BEPTUKA/JIBHOI0 ra30BOro NMoToKa B 3/IEKTPOKOPOHHOM (pH/IbTpe 3a
cuet (rae Fx — Ky/oHoBcKas cuia, F; — cuila 3epKaibHOr0 oTo0paxenus, F,, — moHAepoMoTopHast
cuia):

+Fx

Fs

Fx + Fs

Fx + F; + Fq

ITone KopoHHOro0 pa3psAja 0T/IMUAETCA OT 3/IEKTPOCTaTHUeCKOro:
Hwuuem He oT/mmuaeTtcs

+Hamuriem o6beMHOro 3apsija

Hanuuuem vrosbuatbix 3/1eKTPOLOB

HepaBHOMepHOCTLIO 110715

BbIUHC/IUTe Be/JIMYHHY OrPAaHHMYHUTE/HLHOTO0 PEe3HCTOpPa, BK/IIOYAEMOro /s 0e30macHOCTH
noc/jieoBaTe/;ibHO C KOPOHMPYKOIIUMHM 3JeKTpojamMu B YycraHoBke OWT, mnuraemoro ot
HCTOYHHKA B 25KB.

+ 5 MOM

500 kOMm

10 xOm

30 MmOMm

MarauTHy0 00paboTKy BOABI B 3/IEKTPOKOT/IaX HCIO/IB3YIOT B LIe/IfAX:

TIOBBIIIEHUS TEJI0eMKOCTH BO/Ibl

+CHWKeHUs1 00pa30oBaHUsl HAKUTIU

CHIKeHUS y/1elTbHOTO CONPOTUB/IEHUSI BO/IBI

TIOBBIIIEHUS Y/Ie/IbHOT'O COTIPOTUBJIEHUS BO/bI

Cenapanus cMeCH 4aCTUI| IPH MarHUTHOW OYHCTKe CeMsIH BO3MO)XKHA TOJIbKO [IJIsl:
KpymnHbIX ¥ MeJIKUX

+I['1aIKMX U [1epOX0BAThIX
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CyXHX ¥ BIaXHBIX
Kpyr/ibIX ¥ BBITSHYTHIX

Hal’[pﬂ)KEHHOCTB JJIEKTPHUYECKOI'0 1noJid B BO3AYIIIHOM MMPOMEXYTKE IIJIOCKOT0 KOHA€HCATOPA4,
YdCTHYHO 3dIM0/THEHHOI'O IMapPp4A/IVI€/IbHBIM CJI0OE€EM JUIJIEKTPHUKA:

HauasibHasi HAaNPsKeHHOCTh 110/1s1 KOPOHHOrOo pa3psja (hopmysia Ilnka) BeIpaxkaercs
¢opmyion:

2
E, _30’3.105.5.M

- r

0

5 0.0298

0 \/ﬁ

0,0298
E, =303-10°-6-(1+——22
e ( ,/5~r0)
E =51+ 0%
0 0,0298)

HaHpH)KEHHOCTB JJIEKTPHUYECKOI'0 1oJid B BO3AYIIIHOM MPOMEXYTKE IIJIOCKOT0 KOHA€HCATOPA4,
YdCTHYHO 3dIM0/THEHHOI'O IMapPpA/VI€JIBHBIM CJI0OEM JUIJIEKTPHUKA:

h(.',"l ' 8(.',"! + h8 ' 88

U ) 8(‘/7
h(‘ﬂ ' 8(‘/7 + h@ ' 8(‘/7

+Es_

BLIpa)KEHI/IE MdKCUMA/IBHOT'0 KOHTAKTHOI'0 3apAjad HPOBO]I[HH_[Eﬁ cq)epntmoﬁ YdCTULbI pajuyCcoM
d B JJIEKTPOCTATHYECKOM I10J1€:

_T 2
+ Qmax_ ?SOEa

T
ge?OEza2

Q max

3
T

— 2 3
Qmax_ ?SOE a
_ 2 3

Omax=€0E"a

BoIpa)keHHe Mpee/IbHOr0 3apsija AUIeKTPUUeCKor c(hepUUeCcKOor YaCTHIIbI PayCcoM a,
HaXOo/ALIeHCsl B MoJjie KOPOHHOIO pa3psija:
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YacTuiia, HaXoAsCh B 30He M0JIs1 KOPOHHOTr0 pa3psA/a Ha 0apabaHHOM 3J/IeKTpocenaparope, MOXKeT
MPOCKa/Ib3bIBATh 0 MOBEPXHOCTH BPAIAIOIIEro 3/1IeKTPo/ja. mpu ycaoBuH (rae Fr, cuia TpeHus;
Fg — cuna tsokectn; Fy — eHTpoOeXHasi cuia; o — yroJi OTpbIBa YacTULBI HA 0apadaHHOM
cemaparope):

Fr, Fq

+Fgsin  Fyp

Fgsin o-Fy Frpp

FgCOS 0 FTp+Fu

Cu/ia TpeHHs YacTUIbI Ha 0apabaHe B 3/IeKTPUYECKOM I10/1€ KOPOHHOI0 0apabaHHOoro
j/IeKTpocenaparopa nponopuuoHanbHa (f — ko3 unuenT Tpenusn):

+ Frp f(Fgcos o+F«+Fs-Fy)
Fip fFgsin o

Frp f(Fgsin o+Fx-Fs-Fy)
Frp f(Fgcos o+FxtFs)

BLIpa)KEHI/Ie cpe/:[Heifl CKOPOCTH ABUIKEHUSA HOHOB B10/Ib CU/IOBbBIX JIMHAN JJIEKTPHYECKOI'0 ImoJida:

k
’l):_
E
+0v=k-E
E
’l):_
k
v=k’-E

Bripaxxenue pjis onpe/ie/ieHHsl Be/IMUMHBI OTPAHHUYUTE/ILHOI0 Pe3rCTopa, BK/IHYaeMoro
N0C/Iei0BaTe/IbHO C KOPOHUPYIOIMMH 3/1eKTpoAamMu B ycraHoBkax OUT (rje Is — Tok
0e3omacHoCcTH, Ry — COIPOTHBI/IEHHE Te/Ia Ye/I0BeKa):

U
+ R():__th
R =R, +Y
U
ROZZ
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TIpu KaKOM yC/IOBHH YaCTHI|A y/eP)KUBAETCs Ha BPAliAIOLIecs MoOBepXHOCTH GapabaHa npu
OUHCTKE CeMsIH Ha 3/IEKTPOMArHUTHON CeMA0UNCTUTEIbHOM MalunHe (rje Frp cuia tpenns, Fg —
cuna TsokecTH, Fy — nenTpobexnas cuia, Fy — MarauTHas cuia, # — yros orpbiBa yacTuibl Ha
Oapab6aHe ceMs0UYHCTHTETLHOW MAIIMHBI)?

Fu FytFgcos

Fu FytFgsin

+ F,, > F,-sinp

FM FH+FTP+FgSiH

ITapsamas B moJie YHUIO/ISIPHOTO KOPOHHOIO pa3psiia AHM3/IEKTpUYeCcKas YacTULA 3apsDKaeTcs
3HAKOM:

+ KOPOHUPYIOLIIETO0 3/IeKTpozia

He KOPOHMPYIOLLero 37IeKTPo/a

He 3apsDKaeTcst

3aBHCHT OT e€ OPUEHTAL[UH B TIPOCTPAHCTBE

Jlexamasi B T1oJie YHHUIIO/JISIPHOTO KOPOHHOrO0 pa3psiia Ha He KOPOHHUPYIOIIEM 3JIEKTpoje
AM3JIEKTPUYeCcKas YacTULA 3apsDKaeTcs 3HAKOM:

+ KOPOHMPYIOLIEro 371eKTpojia

He KOPOHUPYIOILIETO 3/1eKTPo/ia

He 3apsKaeTcst

3aBUCHUT OT e€é OpPHUEHTAI[UH B TIPOCTPAHCTBE

Jlexamasi B TMoJie YHHIIO/JISIPHOTO KOPOHHOrO0 pa3psiia Ha He KOPOHHUPYIOIIEM 3JIEKTPoje
MPOBOJSAIIAs YaCTHIIA 3aPSDKAETCS 3HAKOM:

KOPOHUPYIOLIET0 1eKTPo/ia

+ He KOPOHUPYIOLIEro 3/1eKTpoja

He 3apsKaeTcst

3aBUCHUT OT e€é OpPHUEHTAI[UH B TIPOCTPAHCTBE

ITapsimasi B 1o0Jie YHHMIIO/IAPHOTO KOPOHHOIO pa3spsja MeTa/UIMYecKas YacTHLa 3apsoKaeTrcs
3HAKOM:

+ KOPOHUPYIOLIIETO0 3/IeKTpoia

He KOPOHMPYIOLLero 37IeKTPo/a

He 3apsDKaeTcst

3aBHCHT OT e€ OPUEHTAL[UH B TIPOCTPAHCTBE

ITapsimasi B OJAHOPOJHOM 3JIEKTPOCTaTHYeCKOM I0jle MeTa/UTMYecKasi YacTHIA 3apspKaeTrcs
3HAKOM:

KOPOHMPYIOLI[Ero 371eKTpoja

He KOPOHMPYIOLLero 37IeKTPo/a

+ He 3apspKaeTcst

3aBHCHT OT e€ OPUEHTAL[UH B TIPOCTPAHCTBe

Jlexamiasi B O/{HOPOJHOM 3/IEKTPOCTaTHYeCKOM I0jie HAa OJHOM M3 3/IeKTPOAOB MPOBOASIIAs
YacTUIA 3apsDKaeTcs 3HAKOM:

KOPOHMPYIOLI[Ero 37eKTpoja

+ 37eKTpoza

He 3apsDKaeTcst

3aBHCHT OT e€ OPUEHTAL[UH B TIPOCTPAHCTBE

23



ITapsimiasi B HeOHOPOJHOM 3/IEKTPOCTAaTHYeCKOM I0/Ile MeTa//TMyecKasi YacTUI[Aa 3apsDKaeTcs
3HAKOM:

KOPOHMPYIOLI[Ero 371eKTpoja

He KOPOHMPYIOLLEro 37IeKTPo/a

+ He 3apspKaeTcs

3aBHCHT OT e€ OPUEHTAL[UH B TIPOCTPAHCTBE

Bbannosnekrpuueckuii 3¢ ekt — 370:

3apsiJKa IbJIMHOK B I10J1e KOPOHHOTO paspsija

+ 3apsi/iKa KaresieK BO/bl TIPU UX [ieJIeHUU

3apsi/iKa MbJTMHOK B OJJHOPOJHOM 3/IEKTPOCTaTUUeCKOM T10Jie
JieJieHre KariesleK BO/ibl

Aaponmaum{ Ce/IbCKOX03AMCTBEHHOI0 nomMelineHus — 3To:

+ HachblljeHHe BO3yXa IIOMeEILeHUs OTpULjaTe/IbHbIMH a3pOUOHaMU
yAd/ieHHre TIbIJIKM U3 ITOMeILeHUA

yAd/ieHrue K1ucjiopoad U3 roMelleHusd

yAd/ieHre a30Ta U3 BO3yXd IMOMeLeHUA

Ha 3apsiKeHHYI0 B 110Jie KOPOHHOr0 pa3psja JyacTuny jelcrByer cuia KysioHa, HanpaB/ieHHas B
CTOPOHY:

KODOHUPYIOLL[ETO 3/IeKTPojia

cuna KysioHa He JieiicTByeT

+ He KOPOHUPYIOLLEro 3/1eKTPoja

JeucTByet cuna JlopeHia

Ha 3apsokeHHYIO B 110JIe KODOHHOI0 pa3psijja 4YacTuly /lelCcTByeT cujia Ammnepa, HanpaB/ieHHasA B
CTOPOHY:

KODOHUPYIOLL[ETO 3/IeKTpojia

+ cusa AMriepa He eCTByeT

He KOPOHUPYIOLLEr0 3/1eKTPoja

JeuncTByet cuna JlopeHua

Ha 3apsKeHHYI0 B 110/1e KOpOHHOT0 pa3psija yacTuily JelcTByeT cujia JlopeHna, HaripaB/ieHHasi B
CTOPOHY:

KODOHUPYIOLL[ETO 3/IeKTPo/ia

+ cuna JlopeHiia He JieliCTByeT

He KOPOHUPYIOLLEro 3/1eKTpoja

JlelicTByeT cuia Amriepa

ITone KOPOHHOTI'O pa3psajid M0)>XHO UCITI0/Ib30BATb /I
+ cerapaljyuy 3epHa

BCITIallIKKX 3eMJ/IHN

paccoJ/ieHHUd ITOUBbI

Harpeead BO3yXd

O,E[HOPO,E[HOE JJIEKTPOCTaTHYeCKOe 110JI€ MOXKHO UCITI0/Ib30BaThb JJ/IA:
+ cerapaljuy 3epHa

BCITIallIKKX 3eMJ/IN

paccoJ/ieHHUd ITOUBbI

Harpeea BO3yXd
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B KopoHHOM GapabaHHOM cemaparope pa3jie/ieHue CeMsAH MPOMCXOAUT IO/ /IefiCTBHeM:
cubl KyJsioHa U CHTIBI TSDKEeCTH

CHIbI AMIiepa, CUJIbI TSDKECTU U LIEHTPOOEXKHOM CUJTbI

+ CHJTBI 3ePKa/IbHOTO OTOOpaXkeHus, CUbl Ky/loHa, CHUJIbI TSDKECTH U LIEHTPOOEKHOM CHJIbI
CUJIbI 3epPKasibHOTO 0TOOpakeHUs], CU/bl JIOpeHlIa, CUJIbI TSPKeCTH U LIeHTPOOEXKHON CHUJIBI

B KaMepHOM cemapaTope pa3/e/ieHde CeMsiH MPOMCXOUT M0/| AeCTBHEeM:

+ cunbl KysioHa U CHTBI TSDKeCTH

CHIbI AMIiepa, CUJIbI TSDKECTU U LIEHTPOOEXKHOM CUTbI

CHJTbI 3epKaZlbHOTO O0TOOpa)keHus1, CUibl KyJioHa, CHUbI TSDKECTH U LIEHTPOOEXXHOM CUJTbI
CUJIbI 3epPKalbHOTO 0TOOpakeHUs], CU/bl JIOpeHlla, CUJIbI TSDKeCTH U LIeHTPOOEXKHON CHUJIBI

B s31ekTprueckom (puibTpe ocaxkieHue Mbl/IeBbIX YaCTHL MPOUCXOAUT MOJ JeCTBHEeM:
+ cuitel KysioHa, CHITbI TSDKECTH U CUJTbI 3ePKaIbHOTO OTOOpa)keHust

CHIbI AMIiepa, CUJIbI TSDKECTU U LIEHTPOOEXKHOM CUJTbI

CHJTBI 3epKa/lbHOTO O0TOOpa)keHus1, CU/bl KyJioHa, CHU/bI TSDKECTH U LIEHTPOOEXXHOMN CUJTbI
CHJTBI 3epKaZlbHOTO O0TOOpaXkeHus1, CU/bl JIOpeHIia, CU/bl TSPKECTH U [IeHTPOOE)KHOMN CHJIbI

Cuila 3epKa/IbHOT0 0TOOpaKeHHsl IeHCTBYeT MEeX/Y:
JBYMSI TIDOBO/ISIILIUMH He 3apPsKeHHBIMU TJIOCKOCTSIMU
JBYMSI 3apsiZiaMu

+ 3apsI0M Y TIPOBO/SIIIIEH MJIOCKOCThIO

3apsiIOM M He TIPOBO/SIIEeN TIOCKOCTBIO

Cuna Ky/ioHa fielicTByeT Mexpay:

JBYMSI TIDOBO/ISIILIUMH He 3apPsPKeHHBIMU TJIOCKOCTSIMU
+ IByMs 3apsijaMu

3apsiIoM ¥ TIPOBOZSIIIEN TIIOCKOCTBIO

3apsiIOM M He TIPOBO/SIIEeN TIIOCKOCTBIO

Ha mocTpy UmKeBCKOro nogaercs:
MIOCTOSTHHOE HaIpshKeHHe 3HaKa «+»

+ MOCTOSIHHOE HarpsDKeHHe 3HaKa «-»
repeMeHHOe BbICOKOBOJ/IbTHOE HarpsDKeHHe
JIFOCTPA 3a3eMJISeTCs

JIérkue 1mo/i0>KurTe/IbHbIe d3pPpOHOHBI B BO3yXe ITOMeELL€HUA:
MOJIOKUTE/IbHO BJ/IMAIOT Ha )KU3HEHHBbIE ITPOLECChI )KUBOTHBIX

+ OTpHULIATe/IbHO BJ/IMAIOT Ha >KU3HEHHbBIE ITPOLeCCh] JKUBOTHBIX

Heé OKd3bIBAKOT HUKAKOI'O B/IMAHUA

OKa3bIBAKOT OUE€Hb HE3HAUUTE/IbHOE B/IMAHNE, KOTOPDO€E HE CTOWUT YUHUTHLIBATH

JIérkue oTpuIjaTe/IbHbIE A3POUOHBI:

+ I0JIOXKUTEIbHO B/MSIIOT Ha )KU3HEHHbIE MPOLIeCChI )KUBOTHBIX
OTpMLaTe/IbHO B/IUSIOT Ha YKU3HEHHbIe TTPOLeCChl JKUBOTHBIX

He OKa3bIBalOT HUKAKOI'0 BJAUSHUS

OKa3bIBalOT OUEHb HE3HAUUTE/IbHOE BJIMSIHUE, KOTOPOe He CTOMT YUUTHIBaTh

TsoKénbie Mo/10KUTeIbHbIE d3pPpOMOHLI:

IMMOJIOKUTE/IbBHO BJ/IMAIOT Ha )KU3HEHHBbIE TTPOLECCHI )KUBOTHBIX

+ OTpHULIATe/IbHO BJ/IMSAIOT Ha >)KU3HEHHbIE ITPOLIeCCh] JKUBOTHBIX

Heé OKAd3bIBAKOT HUKAKOI'O B/IMAHUA

OKa3bIBAKOT OUE€Hb HE3HAUUTE/IbHOE B/IMAHNE, KOTOPDOE HE CTOUT YUHUTHIBATH
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Huskan KOHI€HTPAIMA B BO3AyXxe OTPHUIIATE€/IbHbBIX A3POUOHOB:
TMMOJIOKUTE/IBHO BJ/IMAET Ha )KU3HEHHBIE TTPOLECCHI )KUBOTHBIX

+ OTpHULIaTe/JIbHO BJ/IMAET Ha )KU3HEHHbIE TTPOLeCChI )KUBOTHBIX

Heé OKAd3bIBAKOT HUKAKOI'O B/IMAHUA

OKa3bIBAKOT OUE€Hb HE3HAUUTE/IbHOE B/IMAHNE, KOTOPDOE HE CTOUT YUHUTHIBATH

IIpu o0paboTke 3epHa B 3/IeKTpOCenapaTopax MOBePXHOCTh CeMsSH 00ecnbUIMBAeTCs B
pe3y/ibTaTe AefiCTBUSA CUJ/IbI:

+ KyJsoHa

JlopeHLja

Awmriepa

JIopeH1]a U CUJTBbI TSXKECTH

IIpu 3/71eKTpOOKpacKe Ha YaCTUIY KPAaCKU KPOMe CHJIbI TSDKeCTH HauMTaeT /JeMCTBOBATh CHJIa:
+ KyJsoHa
JlopeHLja
Awmriepa
JlopeH1]a U CUJTBbI TSXKECTH

JJIeKTpocTaTHuecKoe 1MoJjie BHICOKON HanpsHKeHHOCTH MOXXKHO MCI0/Ib30BaTh [I/ifi:
+ [I03UpOBaHUS ChITyUHX CpeJ

BCITAIIKX 3eMJ/I1

paccoJsieHys MOYBbI

Harpesa BO3/jyxa

BJIEKTPOCTHTI/I‘-IECKOE 1moJjie BhICOKOM HANIPpAXKEHHOCTHU MO)XKHO HCII0/Ib30BATDb AJIA:
+ CTUMY/JISILIUU CeMSIH I1epe/] IOCEBOM

BCITallIKKX 3eMJ/IN

paccoJ/ieHHUA ITOUBbI

Harpeead BO34yXd

Ha yactuny He ¢peppoMarHMTHONM NbUIM B CWIBHOM MAarHUTHOM IoJie iefiCTByeT:
cuna KysioHa

cuia Amrepa

cuna JlopeHua

+ 371eKTpuYecKre CU/bl He 1eCTBYIOT

Ha yacTtuiny (peppoMarHuTHOM NbIJIM B CHWJILHOM MarHUTHOM I10J1e /IeUCTBYeT:
cuna KysioHa

+ cuna Amrepa

cuna JlopeHua

3JIeKTpUUeCKUe CUJIbl He JeMCTBYIOT

J/IeKTpocTaTHYeCKoe 1MoJie BHICOKOH HAaNpPsHKEeHHOCTH MO)KHO HCII0/Ib30BaTh /IJIf:
+ mozbopa X/I0mKa-ChipLa

BCITAIIIKKA 3eMJ/TH

PacCoIeHUs TTOYBBI

HarpeBa BO3/yxa
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ITpuHIUN padoThI 3/IEKTPUYECKOI H3ropo/ i OCHOBAH Ha TOM, YTO:

+ DJIeKTpUYeCKU TOK, IPOXOJsl uepe3 OpraHv3M, [eWCTBYeT Ha KJ/IeTKH, BbI3blBasg HENPUSTHOE
olI[yllleHHe 3/IEKTPUUECKOT0 «yJapa»

ONeKTpUYeCcKUM TOK, MPOXO/isl Yepe3 OpraHu3M, JeHMCTBYET Ha KJIeTKH, BbI3bIBasl MPUSATHOE OLLyIlleHre
TerJI0ThI

CnabbIit 3/1eKTPUUECKUN TOK BBI3BIBAET «3y/1» B KOXKe YKUBOTHBIX

ONeKTpUUeCcKrid TOK aKTUBHU3UPYeT >KM3HEeHHbIe TIPOL[eCChl B OpraHru3Me )KUBOTHBIX

Ko/mmuecTBo 3/1eKTPUYECTBaA, CO/iep)Kailieecsi B UMITYJ/IbCe 3/IEKTPUYeCKOW U3rOpoAH, He JA0/DKHO
NpeBbIIATh:

+ 3 MKn

10 mKn

100 mKn

300 mKn

B nasiibHHKe /ISl yIbTPA3BYKOBOM MAalKH MOMHUMO 00bIYHON 00MOTKH, HarpeBarolieii cCTep)KeHb,
eCTh /IOTI0/IHUTE/IbHAaA, HA KOTOPYI0 M0/Jal0T HaNpshHKeHue YacToTOoM:
50T
+ot 18 mo 23 kI'y
16 I'y mo 18 kI'y
11T

IIpuHIUN PadoThI yILTPa3BYKOBOH MOWKH /ieTa/Iel:

YcunvBaet fieliCTBUe MOKOIIUX BeLeCTB

+KaBuTaLoHHbIe My3bIpbKY, NTONaast MOJ MIJIEHKY I'Psi3U, BbI3bIBaeT OTC/IavBaHUe ee

Y ibTpa3ByKOBbIe KosieOaHHs KaK «IeTKOW» CMeTatoT CJIOH I'Psi3U C TIOBEPXHOCTH JleTall
BbI3bIBalOT XMMHUECKYIO PeakLj|i0 MOIOIIMX BeIeCcTB C YaCTULIAMH TPSI3U

HanpsikeHue cMelleHHsi B MarHUTOCTPUMKLMOHHOM Y/IbTPa3BYyKOBOM reHeparope NPUMEHSIIOT
AJIA:

[TpepoTBpallieHUsT CHWKEHUS YaCTOThI KoJlebaHUl cep/ieuHHKa

Coszpanus mManbix fedopMaliuii cepZieuHrKa

+IIpenoTBpallieHUs] YABOEHUSI YaCTOThI KOleOaHU cep/ieuHrKa

Bcero BrbIIenepeuncieHHOro

JluanasoH y/J1bTPa3BYKOBBIX KO/Ie0aHMIi:
o 10 kI'g

no 20 kI'g

MeHee 5 KI'[|

+or 18 kI'yy 1o 10° 'y

dneKTporuipaBaudeckui 3pQexT B c.X. MPOM3BOACTBE MPUMEHSIETCS:
[pu 3ekTpooOMoOIOTE 3epHa

I1pu s;mekTporiporionke

+ITpu MO¥Ke IIepCTU U 37IEKTPOIPO3HOHHOM 00paboTKe

st mpemioceBHOM 006pabOTKK CeMsH

Hanpspkenue, mojaBaeMoe Ha 00pabaTbiBaeMblii 00BHEKT MPH 3/IEKTPOrHPAB/IMYECKOM Y/ape,
COCTaBJIfACT:

+ 6onee 10 kB

MeHee 380 B

MeHee 12 B

MeHee 1000 B
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HanpsokeHnue, mogaBaeMoe Ha 3/1eKTPOU3ropo/ib, COCTAB/IsIeT:
+ bonee 2 KB

MmeHee 380 B

MeHee 12 B

MeHee 1000 B

TOK, MPOTeKAIOIUMH 10 )KHBOTHOMY, MIPUKOCHYBIIEMYCSI K 3/IEKTPOU3T0PO/JH, MOXKET ObITh:
+ 6onpiie 10 A

6osbire 100 A

MeHblie 0,01A

MeHbIi1e 100 MA

KaBurtaiusa — 31o:

+ obpa3oBaHue BHYTPH KHUAKOCTHU IMy3bIPHKOB Tapa C TOC/IeAYIOIMM UX CXJIOTIbIBAHHEM
y/IbTPa3BYKOBasi OUMCTKA JleTasnei

OTpakeHHe y/bTPa3ByKOBOM BOHbI OT FPaHUL{bl pa3jiesnia cpej

y/IbTPa3ByKOBOE CBepJieHKe TBepAbIX MaTepruaioB

OoOparHbIi nbe303(dekT — 3T0:

M3MeHeHUe TeoMeTpPUUeCKUX pa3MepoB TeJsia Mo/, IeHCTBHeM MarHUTHOTO TT0JIst

+ M3MeHeHHe TeOMeTPUUeCKHUX pa3MepOB TeJsia Mo/, IeHCTBHEeM 3/IeKTPUUECKOr0 TOJIs
obpa3oBaHMe BHYTPU JKUAKOCTH TMy3bIPLKOB T1apa Mo/ AelCTBUEeM ybTpa3ByKa
paspyllieHue Te Mo/ AefCTBUeM y/IbTpa3ByKa

MarHuTpoCTpUKIMOHHBIH 3¢ deKT — 3T0:

+ M3MeHeHVe TeOMeTpUYeCKUX pa3MepoB TeJsla MO/, [eCTBMeM MarHUTHOTO MO/t
V3MeHeHle reOMeTpPUUeCKHX pa3MepoB TeJjla MO/, IeMCTBUEM 3/IeKTPUUECKOr 0 T0JIs
oOpa3oBaHue BHYTPH KUAKOCTH My3bIPHKOB Iapa 1o/ 1efiCTBUeM yJ/IbTpa3ByKa
paspylueHHe TeJl N0/, AeHCTBUeM yJ/IbTpa3ByKa

IIpuHLMI AeHCTBHUSA 3X0/I0Ta OCHOBAH Ha:

+ OTpa’keHUM y/bTpa3ByKa OT MPersSTCTBUS U U3MepeHUH BpeMeHU MPOoXo/ia MpsiMOi U OTPaKeHHOH Y3
BOJIHBI

TIpe/IOM/IeHHH Y/IbTPa3ByKa IMPensTCTBUEM U U3MepeHUU JJIMHHbBI BOJTHbBI Y3

JIa3epPHOM H3MepeHUM pacCTOSTHUS

Y3J/lyuyeHrH Y3 BOJIHbI FPaHMULIe pasziesia cpef,

Paccrosinue, H3MepeHHOoe 3X0/I0TOM, Onpeje/isieTcs no popmyJie:

TIpOU3Be/leHre CKOPOCTH PaclipOCTPaHeHHUs y/IbTPa3ByKa B Cpe/ie Ha BpeMst

TIpOU3Be/leHre CKOPOCTH PaclipoCTpaHeHUs yIbTPa3ByKa B Cpe/ie Ha MJIOTHOCTh CPe/ibl

+ Mpou3BeZieHHe CKOPOCTH PAaCpOCTPaHeHusl ybTpa3ByKa B Cpe/ie Ha BPeMs U ieJIeHHOe Ha /IBa
yeTBepTast YaCTh MIPOU3BE/IEHUS] CKOPOCTH paclpoCTpaHeHMsl yIbTPa3ByKa B Cpefie Ha BpeMs

Y npTpa3sByKoBbIe pacxof0Mepsbl, HCNo/b3yiue 3¢ dekT Jloniepa, 0CHOBbIBAIOTCA Ha:
+ M3MeHeHUH [JIMHbI YIbTPa3BYKOBOU BOJIHbI

OTpa’XeHWHU y/IbTPa3BYKOBOU BOJHBI OT YaCTHUL] U3MepsieMOW MacChl

TOTJIOL[€HUH Y/IbTPa3BYKOBOM BOJIHBI

V3MeHeHUHU MHTEHCUBHOCTH YJIbTPa3ByKOBOW BOJIHBI

Y 1bTpa3ByKOBbIe K0/Ie0aHUA MOTYT HCII0/Ib30BaThCA //IA:
paccosieHyst MoYB

+0TMyTUBaHUS TPhI3YHOB

y/IbTPa3ByKOBOM OKpacKu

BbIPAOOTKY SHEPTUU
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Y 1bTpa3ByKOBbIe K0/Ie0aHHA MOTYT HCII0/Ib30BaThCA /JIA:
paccoJ/ieHus MoYB

+ Jlerasaidu XUaKocTei

y/IbTPa3BYKOBOM OKpacKu

OCYyLLeHHsI TT0YB

Y 1bTpa3ByKOBbIe K0/Ie0aHHA MOTYT HCII0/Ib30BaThCA /I/IA:
paccoJsieHus 1ouB

+ [acrepu3aluu

y/IbTPa3BYKOBOM OKPacKu

Je3UHCEeKLINU

Y 1bTpa3ByKOBbIe K0/Ie0aHHA MOTYT HCII0/Ib30BaThCA /I/IA:
paccojieHus 1o4yB

+ JIeueHUs )XKUBOTHBLIX

y/IbTPa3BYKOBOM OKpacKu

Je3UHCeKLuU

3amura 1a6opaTopHBIX padoT

JlabopamopHas paboma «H3yueHue u uccaedosaHue yabmpasgyKoebix npubopos u yCmaHO80K».
KOHTpOJIbHBIE BOTIPOCHI:

1. TosicuuTe paboTy HarboJsiee pacIpoCTPaHEHHBIX 3/1IKTPOAKyCTHUeCKHX Ipeobpa3oBarereil.

2. TlosicHuTe paboTy MPUHLMIUATEHON CXeMbI TeHepaTopa Y/IbTPa3BYKOBOM YaCTOTHI.

3. Uro Takoe y/bTpa3ByK M UTO KOJeOJIeTCS TIPH ero MpOXOXKIeHUW depe3 cpeay? Hapucyiite

TPA€KTOPHIO KoJiebaHuit OTAe/IbHbIX aTOMOB I1PpU IMPOX0XXAEHUN y'JIpr(:BBYKOBOﬁ BOJIHBI Uepe3 BoAYy.

4. B uéM cocTouT (1)I/I3I/I‘-IECK8H CyTb SBJIEHHA KaBI/ITa]_[I/II/I? W3 vero cocrost KdBHUTallMOHHbIE

Iy3bIPbKU?

5. [Mouemy ysbTpa3ByKoBasi 00pabOTKa TPOW3BOAUTCS C WCIIO/b30BAHUEM TIPOMEXKYTOUHOMN

paboueti KUAKOCTH?

6. Pacckaxxute o IMpUMEHEHUHN YJ/IbTPA3BYKd B HAPOJHOM X03HI‘/JICTBe, IIOACHHTE pa60Ty ceMHn

yCTpOﬁCTB C IIPpUMEHEHHEM YJ/IbTPA3BYKaA.

7. Hapucyiite 6si0k-cxeMy TmpeoOpa3oBaHUsi 3/IeKTPUUECKOW 3HEpPruv TMpH  Y/IbTPa3BYKOBOM

AUCIIEPrMPDOBAHKWUN BO/JBI.

JlabopamopHas paboma «HccaedosaHue UCKYCCMBEHHOU a3poHU3ayuu 8030yXa 8 NOMeweHUsIX».
KoHTpoJIbHBIE BOIIPOCHI:

1. Yro Takoe a3poMOHBI U KaK OHU 06pasyroTcs?

2. TToueMy y OTKPBITOTO OTHSI TTOBBIIIEHHOE COZiepyKaHKe a9POMOHOB?

3. Kak aspoHOHbI BIIUSIOT Ha MPOAYKTUBHOCTD KMBOTHBIX, B KAKUX Tpe/iesiax?

4. Kak MOXHO M3MEHHUTh KOHI[EHTPALWI0 a9POMOHOB B MTOMEII[eHHH?

5. PaccKakuTe O pacrpoCTPaHEeHHBIX KOHCTPYKI[MSAX a3pPOMOHM3AaTOpOB. UTO Takoe JIFOCTPa

YinkeBCKOro?

6. KakoB MPHUHIMIT JefCTBUSI CUETUMKA a9POMOHOB?

7. KakoBa TOUHOCTb BalllMX W3MEPeHUH KOHLIEHTPALMK a9POHOHOB?

8. O6bsicHUTe, UTO ITPOUCXOAUT C TILUIBIO B TIOMEII[eHHH C paboTarolieii rocTpoii YWKeBCKOro.
9. TlosicHUTe KOHCTPYKILMIO M TIPUHIMIT JEHCTBHS 3/IEKTPUUECKOro (GH/IbTPa aHAJOTHYHOTO

Maxwell MW-3603 PR.
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JlabopamopHass ~ paboma  «HccnedogaHue — KOpOHHO20  6apabaHHo20 U KOPOHHO20
MpAaHCNOpmMepHO20 cenapamopos».
KOHTpOJIbHBIE BOTIPOCHI:

. KakoBo Ha3HaueHHe 371eKTPO3ePHOOUUCTUTETHHBIX MAIITUH?

. KakoBo Ha3HaueHre KOPOHHUPYIOLLIEro 3/1eKTpoja’?

. Ob6BsicHUTe TIpPOLIeCC 3apsiIKA YaCTHULIbl B TI0/le KODOHHOTO pa3psijia.

. KakoBa 3aBUCMMOCTb 3apsiia YaCTHULIbl OT ee pa3MepoB U IM3/IeKTPUUeCKON TIPOHULIaeMOCTH?
. OT Kakux (haKTOPOB 3aBUCHUT CKOPOCThb Pa3PSIIKUA YaCTHULL?

AUl WN -

. Bo3Mo)XHO /M Ha 6apa6aHHOM CerlapaTope pasaejieHrue CeMdAH I10 BJAdKHOCTH, MU KdK OHO
MOXXeT HPOI/ICXO,E[I/ITL?

7. Kak mpoucxoAuT 06ecrbl/IiBaHHe CeMsiH B 3/IeKTPOCeriapaTopax?
8. Uto mpecrassieT coboii cuiia 3epKaabHOTO 0To6paykeHust? Kak ee orpezesisitor?
9. Kak MOXXHO pery/aMpoBarh pacripe/ie/ieHre 3¢pHOBBIX YaCTHI] 110 (PPaKI[UsaM?

10. O6’BHCHI/IT€, KaK HaXOX[AeHHe CeMAH B SJ/IEKTPUUECKOM I10Jie MOXET TIIOBJ/IMATH Hd HX
ITOCEBHBIE CBOMCTBA 1 B KOHEUHOM MTOTre Ha yp0>Ka1‘71.

JlabopamopHas paboma «HccnedosaHue OusjneKkmpuuecko2o cenapamopa ¢ 6ucuaspHoli
0O6MOmMKoOUI».
KoHTponbHbIe BOTIPOCHI:

1. TosicuuTe miporjecc paszesieHus: ceMsiH Ha (hpakIiK B cerapaTope ¢ 6u(uIspHOi 0OMOTKOIA.

2. TlosicHATe TIPUYMHY BO3HMKHOBEHHSI CH/IbI TIPUTATHUBAIOI[EM CerapupyeMble YacTHIbI K
Oapabany.

3. O6bsicuuTe paboOTy TPHHIUIHAIBHON 3/IEKTPUUECKOW CXeMbI CerapaTopa, MOKakWTe, Ky/a
TeuéT TOK B OMGUISIpHON 0OMOTKe.

4. O6bsICHUTE TIPOLIECC TTOJISIPU3AL[UU JUIIEKTPHUKOB.

5. Urto Gyzer mpoucxoauTh, eciu Ha GapabaH BMECTe C CermapupyeMbiM MaTepuasioM TONagéT
L1apYK U3 aJIFOMUHHAEBOM (OJIbIU?

6. Uto Takoe kieTka ®apajes v rje oHa NpuUMeHsieTcst? KakoBa HarpsykKeHHOCTh 3/IEKTPUUECKOT0
107151 BHYTpU KileTKH Dapajes U nouemy?

Tabmuua 5 — Kputepuu orjeHKM chopMHUPOBAHHOCTHA KOMIIETEeHLUM

Kpurepuu orjeHvBaHUsi CpOPMHUPOBAHHOCTH KOMITeTEHLIUU
(4acTv KOMIeTeHL1H)
Ha 6a30BOM ypOBHe
COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MaKCcHMaILHOro basia

Koj 1 HauMeHOBaHue
WH/IMKaTOopa JAO0CTHKeHHs
KOMIIeTeHI U1
(4acTv KOMIeTeHL1H)

CTyJieHT 3HaeT MaTepuas o Teme, Mo CyL[eCTBY OTBeYaeT Ha
TI0CTaB/IeHHbIE BOITPOCHI, 3HAET CIIOCOOBI UCC/IeJOBaHMS
WCKYCCTBEHHOM a3pOHHU3aL[MM BO3/[yXa B MTOMeLIeHHUSsIX,

KOPOHHOT0 6apabaHHOr0 ¥ KOPOHHOTO TPaHCIIOPTEPHOT0
CernapaTopOB, JU3IEKTPUYECKOTO cernapartopa ¢ OuduispHoit
0OMOTKOM, y/IbTPa3BYKOBBIX MPUOOPOB U yCTaHOBOK, HAXOJUT U
aHa/M3upyeT WHGOPMaLUIO JJisl PellleHHs TIOCTaB/IeHHOM 3aauH,

B OCHOBHOM, CITOCOOEH UCI0/Ib30BaTh COBPEMEHHbIe MeTO/IbI
MOHTa)Ka, Ha/laZIK MallliH U YCTAaHOBOK, TIO//lepyKaHust

PeXXUMOB pabOThI 371eKTPUPULIMPOBAHHBIX U
aBTOMAaTU3MPOBAHHBIX TEXHOJOTMUECKUX MPOLIeCCOB

N-2nKkoc-2 Haxoput n
aHanM3upyeT UHPOPMALIUIO ISt
pelleH st TOCTaB/IeHHOM 3aJjauu

N I-3rikoc-2 VIcmionb3yeT
COBpEMEeHHbIe METO/Ibl MOHTa>Ka,
HaJIaZIKi MalllMH U YCTaHOBOK,
TIO/IIEP>KaHUST PEXXMMOB pabOThI
3/IeKTPUMUIIUPOBAHHBIX U
ABTOMAaTU3HUPOBAHHBIX
TeXHOJIOTMYeCKUX TTPOL[eCCOB
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2 OHEHUBAHME INTMCBMEHHbBIX PABOT CTYJAEHTOB,
PETVIAMEHTUPYEMbIX YYEBHBIM IVIAHOM

IInceMeHHBIE paGOTbI CTYAEHTOB II0 AJUCLUIIIMHE <<C1'IeL[I/IaJIBHBIe BHUAbI 3JIEKTPOTEXHOJIOTUN»
y‘—IE6HLIM I1JIaHOM He MpeayCMOTDEHBI.

3 OIIPEJEJ/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOHN ATTECTAIIUU

<DopMa HpOME)KyTO‘—IHOI‘/JI dTTeCTallvy 110 AUCLHUIIJIMHE 3auem.

OLEHOYHBIE MATEPHAJIBI 1 CPEACTBA JId [TPOBEPKU
C®OPMUPOBAHHOCTU KOMITETEHLIVM

ITKoc-2. Cnoco0eH OCymIeCTB/IATh IUIAHHPOBAHHWE M KOHTPOJIb [IeATETbHOCTH TI0
TEXHHYECKOMY 00C/Ty)KHBAaHHMIO M PEMOHTY 000py/J0BaHHA MOACTAHI[UNA YTeKTPUUECKUX CeTeH.

3a,E[aHI/IH 3dKPbITOro THUIld

BbiGepume o0uH npaeus/ibHbIli ApuUAHM omeema

C noBbIlIeHNEM YacTOThl NPOTEKAIIIEro No CTaJIbHOMY NMPOBOAHUKY TOKAa €ro 3jJeKTpuuyecKoe
CONPOTHUB/IEHHE:

+ yBeJIMUMBaeTCs

yMeHbILIaeTCsl

0CTaeTCsi HeU3MEHHbIM

yMeHbIlIaeTCsl 110 KBaJipaTUUHOM 3aBUCUMOCTH

ComnpoTHB/IeHHe TNPOXO0XK/eHHI0 TEePeMeHHOr0 TOKa CTa/lbHOH TPYyObl M COMPOTHBJIEHHE
CTa/IbHOT0 CTeP)KHA OAMHAKOBOI0 MOMEPeYHOro CeYeHus:

paBHbI

COTpOTUBJIeHUE TPYObI OOJIbIIIE COTIPOTUBIIEHUS CTEPKHS

+ COTIDOTHBJIEHUE CTEPIKHSI OOJIbIIIE COMPOTUBIEHUS TPYOBI

COTpOTUBJIeHUe TPYObI B /1Ba pa3a Oosblile CONMPOTUB/IEHHUsI CTePXKHS

3a,ua1ma OTKPbITOr'o THUIld

/Jatime pa3zeepHymbliii omeem Ha 60npoc

UTo Takoe KOPOHHBbIU pa3psaj?

IIpasunbHbili omeem. KOpOHHBIM pa3psi — 95TO CaMOCTOSTe/bHBIA Ta30BbIMA  pa3psf,
BO3HUKAIOIIMKA B PE3KO HEOJHOPOJHBIX TIOJSAX Y 3JEKTPOJOB C OOJBIION KPUBH3HOM IOBEPXHOCTH
(ocTpusi, TOHKHe MpPOBOAA). 30Ha BOJIM3M TAKOTO 3/I€KTPOJa XapaKTepU3yeTCs 3HAauuMTesbHO Oosiee
BBICOKWMM 3HAuUeHUSIMU HarpsDKeHHOCTU TOJisl 10 CPAaBHEHUIO CO CPeJHUMU 3HAueHUsIMU [Jisi BCEero
npoMexyTka. Korzia Hanpspk€HHOCTh TOJISL JOCTUraeT IpefiefbHOro 3HaueHus (/s Bo3gyxa okoso 30
KB/cM), BOKpYT 3/IeKTpO/ia BO3HUKaeT CBeueHue, UMelolljee BUJ KOpPOHbI. [IpM KOPOHHOM paspsfie
VOHU3AIIMOHHBIE TPOL[ECCHI TIPOUCXO/ISAT TOJTBKO BOIM3M KOPOHHPYIOLEr0 /IeKTPOJaA.

YTo Takoe HHAYKI[HOHHBIH HarpeB MeTa//IOB M KaK OH padoTaer?

IMpasunbHbili omeem. VHAYKUMOHHBI HarpeB — 3TO HarpeBaHHe MaTepHasioB 3/IeKTPUUeCKUMU
TOKaMU, KOTOpble WHAYLMPYIOTCS TepeMeHHbIM MarHUTHbIM moJieM. CrefoBaTe/lbHO — 3TO HarpeB
W3/le/Iuid U3 MPOBOJSAIIMX MaTepyanoB (MPOBOAHUKOB) MarHUTHBIM TM0JieM WHAYKTOPOB (MCTOUHUKOB
MepeMeHHOr0 MAarHUTHOTO TI0Jis1). VIHAYKI[MOHHBIM HarpeB TPOBOJUTCA C/AeAYIOLUM 00pa3oMm.
OneKTponpoBojsiias (MeTa/uidueckasi, rpaduToBasi) 3aroToBKa TOMeIllaeTCsl B TaK Ha3bIBaeMbIil
WH/IYKTOP, MpeACTaBJISAIONIMI COO00M OZMH MM HEeCKOJIbKO BUTKOB IPOBOJA (uallle BCero MeaHoro). B
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VHJYKTODE C MOMOLLbIO CIeLMaJbHOIO TeHepaTopa HaBOJATCS MOLLHble TOKW Pa3/IMYHOW 4acTOThI (OT
necaTka ' 1o Heckonbkux MI'L), B pe3y/ibTaTe uero BOKPYr MHAYKTOpPa BO3HUKAeT 37IeKTPOMarHUTHOE
rosie. DJIEKTPOMAarHUTHOe TI0Jle HaBOJUT B 3arOTOBKE BUXPEBble TOKU. BHXpeBble TOKM pa30rpeBaroT
3aroTOBKY IO/, [IelICTBUEM [KOYJieBa Terlla.

YTo Takoe AMI/IEKTPUYECKHI HarpeB M Kak OH padoraer?

IIpasunbHbili omeem. [uayieKTprueCcKuidi HarpeB — MeTO/, HarpeBa [JU3/IeKTPUUeCKUX MaTepruasoB
BBICOKOUYACTOTHBIM T€pPEMEHHBIM 3/1eKTpruueckuM rosieM (TBU — TOKM BBICOKOW UYacCTOThI; AUara3oH
0,3—300 MTI'u) unu snekTpoMarHdTHolM BoHOUW (CBY — cBepXBbICOKHE UacTOThI; Auana3oH 0,4 — 10
['Tu). TBU-HarpeB gu3/1eKTPUKOB OCYIECTB/IsIeTCSl B KOHAeHcaTopaxX, a CBU-HarpeB — B BOJTHOBOJjaX
U O0O0BEMHBIX pe3oHaTopax. HarpeB BbI3bIBaeTCsi TIOTepsSMA Ha JWIMOJBHYIO —TOJSIPH3aLUI0
JU3eKTPUKOB. OTIMUUTENbHON O0COOEHHOCTBIO AM3EeKTPUUeCKOro HarpeBa SIBJsIeTCS 00BbEMHOCTb
TeryIoBbiZiesieHUst (He o00si3aTeslbHO O/IHOPOJHOTO) B HarpeBaemoi cpefie. B ciyuae TBU-nHarpeBa
TeryIoBbi/iesieHre 6osiee OHOPOJHO U3-3a 0O/BILON T/TyOMHBI IPOHUKHOBEHHSI SHEPIUU B IU3JIeKTPUK;
st CBU-HarpeBa xapakTepHa Masiasi rlyOMHa TIPOHMKHOBEHUSI U TIOBEDXHOCTHBIN HarpeB, a TaKkKe
HEOHOPOJHOCTh TIPOrpeBa B TMPOCTPAaHCTBE CTOSAYMX BOJIH; OJHOPOJHOCTb JOCTHIaeTcs 3a CU6T
TeIIONPOBOAHOCTH MaTepHaiia.

Kak pa0oTaet 3/1eKTpO/iHbIi HarpeB BO/bI?

IIpasunbHbili omeem. TIlpoijecc HarpeBa B 3JIeKTPOBOJOHArpeBaTesie 3/IeKTPOAHOTO THIIA
MPOMCXOAUT TIOCPeACTBOM TPOTEKaHWs] 3/eKTPUYECKOr0 TOKa 4Yepe3 TelJIOHOCUTeNlb, 3a CYer
3JIEKTPUYECKOI0 COINPOTHBJIEHUS KOTOPOrO W TPOUCXOJWT HarpeB, IO 3akoHy [Dxoyss-JleHia.
O (eKTUBHOCTb HarpeBa 3aBUCUT OT CBOMCTB TeIJIOHOCUTessl.  [lpomyckaHve mepeMeHHOro TOKa
HeJb3si Ha3BaTh 37IeKTPOJIM30M, TaK KaK MPOMCXOJUT JIMIIL MOHU3ALMs )KUJKOCTH, KonebaHe MOHOB C
npoMbIIeHHOW yactoTo 50 ['epiy 1 HarpeB KUAKOCTH (3/1KTPO/IM3 Y IIEPEHOC MaTepuasa 3/1eKTPoI0B
MIPOMCXOJUT TOJBKO MPU IMOCTOSIHHOM TOKe).

YTo Takoe HarpeBarTe/bHbIH (rperouyii) Kabeas? V3 yero COCTOMT M Kak OH padoTaer?

IIpasunbhbili omeem. I'petomuii Kabemb — 3TO  CrelUaNbHbIM  TPOBOM,  CIOCOOHBIN
1ipeoOpa3oBbIBaTh 3/IEKTPUUECKYIO SHEPTHI0 B Terio. IIpUHLIMM ero paboThl OCHOBAH Ha IMPOMYCKaHUU
3JIEKTPUYECKOTO TOKa uepe3 MPOBOJHMUK, KOTOPBIM MPU 3TOM HarpeBaetrcsi. IIpu Bo30y)KAeHUM TOKa,
TIPOBOAHMK CTAHOBUTCSI HarpeThiM, a TeIUIO TiepefaeTcss Ha OOBEKTHI, COTIPUKACAoLINecss C Kabesem.
Pa3nmMuaroT pe3vCTUBHBIE M CaMOperyMpyeMble Kabenu. Pe3ucTHUBHBIN Kabesb mpefcTaBisieT Co0oit
OJVH WM [1Ba TOHKUX MeTa/VIMYeCKUX CIMpaJeBHUHbIX IPOBOJHUKA, 3aK/IHOUYEHHbIE B U30JISALMIO.
Takoli Kabesib OTHOCUTeNBHO JEIIeB, HO BBIITyCKAeTCsl OTpPe3KaMM C Hariepé[, BbIOpaHHBIMU JJTUHON U
COTPOTHBJIEHHEM, TI03TOMY €ro HeBO3MOJKHO pe3aTh Ha MPOM3BO/IbHYIO JMUHY. CaMoperyiupyoLumncs
Kabesib TI03BOJISIET BbIZIE/ISITh pa3HOe KOJMYECTBO Telljla Ha pa3HbIX ydacTKaxX [JIMHBI, 0e3 yXy/lieHus
NOTpeOUTEeTbCKMX CBOMCTB Kabens. KabGesb He MokeT HarpeTh cebsi /10 pa3pylieHHs] W30MSALUA U
BO3HMKHOBEHHUSI 3/IeKTPUYECKOM Jyrdu Wid ObITOBble MaTepuasbl [0 CaMOBOCIJIAMEHEHHUs],
C/1Ie[jOBaTeJIbHO MMeeT OueHb HHM3KYH0 [10)KapoomnacHOCTb. be3omnacHOCTb, MpPOCTOTa MOHTaXa U
00CTy)KMBaHUS OTIPeAeUIM HUINY TIPUMeHeHWss — 3TO 000rpeB KPOB/M, HeOOJBLIMX TUIOLIA/IOK U
Tpy6or1ipoBooB 10 500 METPOB AJTUHBI.

YTo Takoe 030H U KaK OH BJ/IHSIET Ha 0MO/I0THYECKHE 00beKThI?

IIpasunbHbili omgem. O30H — cocTosljasi M3 TPExXaTOMHbIX MosieKysn O3, aiIoTponHas
Moaudukaus Kuciopoja. [Ipy HopMalbHBIX YCIOBUSX — Toayboi ra3. 3amax — pe3Kuit
crieliuUuecKui.

B yMepeHHBIX KOHIIEHTpAI[MsIX 030H He ToKcuueH. OJHaKO BbICOKAash OKUC/SIOIIAsi CIIOCOOHOCTh
030Ha W oOpa3oBaHWe BO MHOTMX PpeaKLUsX C ero y4yacTheM CBOOOJHBIX pajMKa/ioB KHC/IOpPOZA
OTIPe/Ie/IAIOT €r0 TOKCMYHOCTh (B OO/BIIMX KOHIIEHTpalMsax). Upe3mepHoe BO3/JEMCTBHE 030HA Ha
OpraHu3M MOJKeT MPUBOAUTL K TpeXKJeBpeMeHHol cMepTd. Hanbosiee oracHoe Bo3/eliCTBHE BBICOKHUX
KOHI[eHTpaLMi 030Ha B BO3/[yXe: Ha OpPraHbl [IbIXaHUs MPSMBIM pa3/Ipa’keHreM;

[IpuMeHeHHe 030Ha OOYC/IOBJIEHO €ro CBOMCTBaMHU: CUJIBLHOTO OKHWCI/ISIOLEro peareHTa: Ajist
CTepUIN3aL[UH U3/IeNTUHi MeJULUHCKOT0 Ha3HAUeHHUSI; TIPH MTOJTyYeHUM MHOTHX BeIlleCcTB B 1abopaTopHOM
Y TIPOMBIIIJIEHHON TpakTHUKe A oTOenvBaHUs Oymard; [ OUYMCTKH Maces; KaK CHIbHOTO
Jle3uHGULMPYIOIIero CpeACcTBa: [Jjisi OUMCTKU BOJBI Y BO3/lyXa OT MUKPOOPraHHW3MOB (030HUPOBaHUe);
JUTst e3rH(eKIK TTIoMeIlleHU U OIeX/Ibl; /11 030HUPOBaHUs PACTBOPOB, IIPUMEHSIEMbIX B MeJULIMHe
(Kak Ayiss BHYTPUBEHHOT'0, TaK U /711 KOHTAKTHOTO TIPUMEHeHHs).

Cy1iecTBeHHbIMUA [IOCTOMHCTBAMU O30HUPOBAaHMsI, 10 CPaBHEHWIO C XJIODUPOBAHHUEM, SIB/ISIETCS
OTCYTCTBHE TOKCHHOB (Kpome ¢opmasbjeruaa) B 0opabotaHHoM Bozie (Torja Kak MpU XJI0pHPOBaHUM
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BO3MOYKHO 0Opa3oBaHHe CYIIeCTBEHHOIO KOJMUeCTBAa XJIODOPraHWYeCKWX COeAUHeHUH, MHOruve W3
KOTOPBbIX TOKCUYHbI, HalIpUMep, AUOKCUH) U Jyulllasi, 10 CPABHEHUIO C KUCI0POAOM, PACTBOPUMOCTD B
BOJeE.

Yto Takoe TOH u rje o npuMmeHsieTcs?

IMpasunbHbili omeem. TpyOuaThiii 3nekTpoHarpeBaTesib (TOH) — aeKTpoHarpeBarenbHbIN
npubop B BHJE MeTa/UIMUeCKOM TpPyOKH, 3arojHEHHOM TeIIONPOBOAIIUM  3/I€KTPUUECKUM
130/1ATOPOM. TOUHO MO IIEHTPY M30/IITOPA ITPOXOAUT TOKOIPOBOSAIAst HUTh (0OBIYHO HUXPOMOBAs UK
dexpaseBasi) ompeieIEHHOTO COMPOTHBJIEHHUs /s Tlepefiayd HeoOXOAUMOW y/e/bHOM MOIHOCTU Ha
noBepxHocTb TOH. IIpuMeHsieTCE BO MHOTHMX OBITOBBIX M TIPOMBILIJIEHHBIX 3/IEKTPONpHUOOpax:
YyallHUKaX, KUMSTUIbHUKAX, CTHPaJbHBIX MalllMHAaX, BOJOHArpeBaTe/lbHbIX U OTOIMUTE/IbHBIX KOT/IaX, U

T. [I.

OkoHuaTe/bHbIE pe3y/bTaTbl 00yueHusi ((popMHpOBaHWS KOMIIETEHLMI) OMpeeIsIOTCS
TIoCpe/ICTBOM TepeBo/ia 6aioB, HabpaHHBIX CTYZIEHTOM B TIPOLiecCe OCBOEHHs AUCLUIUIHEL, B OL|eHKU:
6a30BbIi ypoBeHb C(HOPMUPOBAHHOCTH KOMIIeTEHLIMA CUYMTAeTCs [JOCTUTHYTBIM, eC/U pe3yJbTaT
o0yueHHst COOTBETCTBYeT oLleHKe «3auTeHo» (50-100 peTHHTOBBIX OassioB).

4 TIOPSAIOK ITPOBEJEHUSA ITIOBTOPHOI
IMPOMEXYTOUYHOHN ATTECTAIIUU

<DopMa HpOME)KyTO‘—IHOI‘/JI dTTeCTalivu 110 AUCLHUIIJIMHE 3d4YeT.

@DoHJ;, OLIEHOYHBIX CpeACTB /sl IIpOBeJleHUs] TIOBTOPHOM TIPOMEXYTOYHOM aTTecTalyy
(hopMHpyeTCsl U3 YMC/la OLIleHOYHBIX CPEe/ICTB 10 TeMaM, KOTOPble He OCBOEHbI CTY/IEHTOM.

IIpumeuaHue:

[onomHuTe/TbHbIE KOHTPOJIbHBIE MCIBITAHUS TTPOBOZASATCS /il CTYZEeHTOB, HabpaBuMx MeHee 50
0a/10B (B cooTBeTCTBUM C «[10I0’KEHNEM O MOAY/TbHO-PEUTHHIOBOM CHICTEME).

Tabnuua 6 — Kputepuu orjeHKM chopMHUPOBAHHOCTYA KOMIIETEeHLUM

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH

Koj 1 HauMeHOBaHUe UHIMKaTOpa KOMIIeTeHIIMM (YaCTHh KOMITeTeHLIUM)
JIOCTVD>KeHUs1 KOMITeTeHLIUU Ha 6a30BOM ypOBHe
(4acTv KOMIeTeHL1H) COOTBETCTBYET OL|eHKe «3auTeHO0»

50-100% oT MakCcUMasbLHOro Hasnia

N O-2nkoc-2 Haxoaut u aHanusupyer
VMH(pOpMaLMIO [/15 pelleHus
TOCTaB/eHHON 3a/iauu
N 1-3rkoc-2 VIcTiONb3yeT COBpeMeHHbIe
MeTO/bl MOHTa)ka, Ha/laIKU MallllH U
YCTaHOBOK, TO/Zlep>KaHusi peXXKUMOB
paboThl /1eKTPUGUIIMPOBAHHBIX U
aBTOMaTU3UPOBaHHBIX TEXHOIOTUUECKUX
TIPOLIeCCOB

CTyJieHT 3HaeT MaTepua’ 1o TeMam Kypca Ha 6a3oBoM
yPOBHE, Ha IOCTaB/IeHHbIe BOTIPOCHI /laeT
yI0BJIeTBOPUTE/IbHBIE OTBEThI, HAXOAUT U aHATU3UPYeT
HMH(GOPMALIUIO /1S pellieHUsl TOCTaB/IeHHOM 3a/lauy, B
OCHOBHOM, CITI0COO€eH MCI0/b30BaTh COBPeMeHHbIe
MeTO/IbI MOHTa)ka, Ha/la[KU MaIlllMH U YCTaHOBOK,
TO/IIEP>KaHUST PEXXKUMOB pabO0ThI 3/1eKTPUGBHUIIMPOBAHHBIX
Y aBTOMaTU3UPOBAaHHBIX TEXHOJIOTHUECKHX TTPOLIeCCOB
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